
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vaiy country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http: //books .google . com/ 



THli 



MAGAZINE OF SCIENCE 



A14D 



SCHOOL OF ARTS: 



;NDCD to illustrate the most useful, NOVBL and interesting PARl'S 

OF- 

NATURAL HISTORY AND EXPERIMENT.VI. PHILOSOPHY, 

AUTISTIC AL PUOCRSSKS, 

RNAMKNTAL MANUFACTURES, AND THE ARTS OF LIFE. 




\U\ i: 



VOL. II 



y-/ 



t.l \' V 



WITH nrwAUits nr ri?nt:K ii'yMtKt* and rirrv knchavings 



"•w vuHK CiTy 



LONDON: 

t»UBLlSK£II FnU 1'iIE I'HOl'ftlEl'ORS. UV 



\V. URITTA I N. 



\[, PATERNOSTER ROW. 
MDCCCXLL P X-^ jT 



r. >; 



' »: 



K 



I 



h 



" TRsrcwYor.x i 
PUBLIC LIBRARY \ 



* 1 - . 



6. -WVJIB msB tiHt. "JL« "*■» *""'■ 



PEE FACE. 



Tbs termination of a second volume caDs from us a few remarks, relative both to the 
past and the fatnre. The time daring which it has been in the course of publication, 
(from April, 1840, to April, 1841,) has been one rich in scientific discoveries. Were there 
DO ctkers than those relative to the different departments of Electricity, it would stamp 
a Tcnown npon the year that b past. But there are very numerous others, recorded in 
the fioUowing pu^, worthy of the utmost attention, and which most eventually lead to 
Rsalts of tihe ntraeet-valne to mankind. 

AB those discoveries we have taken especial «are to record, at as early a period 
«i it has been possible to obtain a full and correct account of them ; and if we have 
speared to neglect some subjects, which other periodicals have included in their current 
repoctSt it is becnnse they are not so valuable as, at first sight, they may appear ; (such, for 
example, as Autogenous Soldering,} or because the accounts known or given are too 
obscure to be intelligible, (such as Acrography ;) or it is possible, that with the most careful 
aeardi we may, by chance, have overiooked them. A few subjects have been delayed, only 
that we may introduce them with better effect in continued articles. Of this description 
ire the numerous Electro-Magnetic Engines, and which will meet with our immediate 
attention. 

With the advantage even of a proUfic scientific year, yet the whole learned worid does 
aat make sufficient discoveries to fill even a little work like this ; therefore we have had 
recourse to other matter, and explained such processes of art, and such phenomena of 
nature, as ore useful to be known, perfecting each part with that miscellaneous and 
cdentific information, which we have considered to be least known. Hence have arisen 
those extensive papers on Varnishing, the Analysis of Minerals, Botany, Galvanbm 
and Electricity, Idthography, and numerous others. 

The Queries which we have answered have been less than in the last volume, but the 
Correspondents we hyve attended to, have been incalculably more numerous ; and if we 



PREFACE. 

have not at all times attended to the wishes of our Friends, but tried their patiL^cc hy a 
delay in reply, it has arisen from causes over which we had no control. Some fow have 
complained to us of the omission of notices to Correspondents weekly. AVc regret 
that any person should be put to personal inconvenience, yet every one must admit that 
such an appropriation of space in all the numbers, by giving our work a temporary 
character, deducted much from its value as a volume ; and in answering Correspondents 
only on the wrappers of the monthly parts, we have been enabled to iill the space 
formerly occupied by notices with something of a more general interest, and at the same 
time have ensured a greater uniformity of appearance to the whole. 

In the third volume we shall go on in the same steady manner, and give our Trieadfl 
the earliest and the best information which we can procure on all matters relevant to the 
subject of science, particularly of the experimental parts of it ; and instead of flagging in 
our course, we trust to be enabled to impart to our work an increasing interest, by subjects 
not yet touched upon, as well as by the continuation of others, which we have hitherto 
been enabled only to commence. 

Our Friends will be glad to hear, that the remark we made in the first vokime b &o« 
still more i^licable ; that this work, which they have fostered with so much kindneUt 
continues to increase its sale — which, gratifying as it was a twelvemonth unce, is no* 
still more encouraging. To all our kind Friends, Contributors, and Headers, we return 
•or most sincere thanks. 

THE EDITOR. 
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ASTRONOMICAL ILLUSTRATIONS. 



iStcivioe of AttnmumT rrquires for iU ithistra- 
af^mtiu of A tnUlly JifFerrnt chAra>>tcr from 
Mher Bcienrc — no minute articles are 
Ired, nnthiug depends upun cither delicate 
m* nr quality of ingrcdientj, no jMui- 
cin occur : all is dark around — do noUe 
*y if tieariL all i% on a quiet scale, aud 
•UnUj u possible ; aU that is not to be seen 
wad dicTPgarded . that our attention mnjr not 
bat fixed and hTctted upon tbe one 
rbre our ey? ». 'Hie lecturer him«'lf is 
It our mindv msy be referred to tbe 
■fOl.. M. 



rniglity system of erealion. wbn^e illufitration we nrp 
witnessing. Another mark of di^tim-tifm between 
Astronomy and other sciences, is that tlicr nppeal 
to our senies, toonr ren^on and imn^aatinn — thus 
it hrcomes neceanry in lecturing on thin seienec to 
aim at immensity, and splendor of npparatoB, that 
the mind may a» faras is possible be made to |Ci'"''P 
some at least of thr infinilcly more stupendous 
apparatus of the universe. 

An account of ihe vertical tellnrian «« it i» cnlletl, 
or that nmrhine which repn-Fi'nt^ iht; mntion uf \hr> 
earth, will we arcture be iatcrcnung, and it U bvpcd 
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illy u there is we birlieve no 
contuiu a plain dcscKption of 



>*ig. 1 reprewnU the mnrhine wlicn complete : it 
is sfeti to consist of the twelve signs of the xodiac, 
arranged in a circle, lii^ifvine the twelve montlit of 
the year. In the centre of thcue i? thft flun, and at 
four e(|ut>di6taiic polnii! a reprnentation uf the 
earth, as it appear* when entering into each of th« 
four scAsond : vhcn at B, opposite Ariei, U «iU 
enter the spring (luiirter, and the terminator will be 
seen passing through the pole — when opposite 
Cancer. D, it vrill be the summer solstice, the north 
pol« of the earth a* shown will ht* in darknri«9, the 
north pole consequently ohjccted to Iht sun's li^ht, 
making' <>ur »ummer. Three motithti af^erwanU it 
pasaM to Libra, or the nutuinnal <^uinox, uml when 
another quirter of the circle is couiplt;tc. it irill 
have pFtssed to Capricuni or miJ-wiiiter. When in 
action the whole will he indrtri(ne«s rxrrpt the twelve 
aigns of the xodiac, tiie eiirth and tho BUn. Th« 
coiutructiim of tlie mnchine i* a« follown : — The 
dottetl part of the first ri^nre showa a fi-ntuc work 
of 8tn)n^ timber, the whole heini; bs Urge ms the 
room in which it is to be exhibited will allow to be 
used wit I t:: for theatrical exhibition 50 

or 40 i\- ■ iHiinl, for private use it must 

be at ii'.t.-. i _.j i>iri. 

The si^nj shonid be at least 3 feet diameter, and 
placed cUy-i-- "i- nr .-irK .-l.^ip. together in the ctrrle ; 



irih 18 inche^^f either 

:II hv icreutly diminished, 

Mce di.<iKatiflf4Ctf0nt 

than diminuHTV 

-Ircuiiifltancee will 

it iii fnr bettor to 

t<i><iii'->i u) a magic lanthonu 

idl na not to raise a feeling of 



the Bun .' 

be less til. 

for uoLliiui; iii tiintL- i 

and it mnv h** Mt 

ast 

no. 

tni'i "• > ' 

thnn iUff 

awe und ^ - ■- . 

Thr next cut -hows the same marhine viewed 
^dewiiy^- The rtxit and stning apright support 
A A show the dotted part »mu in the former fiKUit. 
with the exoeptkan of the frame work, which 
supportc tho sijpis of the iodine. B B are two 
opposite si^ns, oilhorof which ^bows the structure 
of the whcif*. They are mfidc lik. ' ■ . • round 
piece of woud f»rm» the tijuk, > Ix-in^ 

I'Ut in the lower part of it, to ad^... .... . . i.cd the 

candle llame. Tlie sidea may be of brown paper, 
with three or four wooden nbs, to suMnin the 
brown paper uf iu proper shape, and also to hold 
a tight hoop, which Koishe^ it towards the front. 
Tlie picture is n comrnon trnnsparcDcy, fastcneij on 
a hoop, which will fit upou the front of the paper 
drum. it is li«;htcd by a solitary wax, candle, 
which ii fuminbcd with a tin chi:iiney passing 
through the back to carry olf the smoke. 
C is the earth, afterwards to be de.v:rihed. 
D is the sun, formed of two drums, the outer 
one is farmed exactly like those of the sij^s, 
except as tu cnndle and chimney : it ii fa^^tened to 
the part K, tht<t is representeil at F F. Within is 
another drum <i, havinj^ within it u cnndleitick, 
snpported by its centre, holding' a candle below, 
and a flit pirec of tin over the cuiidle to prevent 
its burning the top. The candh-^tirk is miidc 
moveable, in order that the candle should be per- 
pendtculjr, notwithstiinding the rapid rcrolubon of 
Uie other part. 

The ^nt of the «un b made of varnished silk ; 
w irtaler brilliancy, the two druma have rays 



painted on them in nratrary directions. »* i«pff»< 
eeoted when treatinf of Chinese Flr«woriD ia tlif 

former volume. 




The requisite raotions arc, that the sun shnnld 
hate a dazzlinfc sciotillntini; nppejironoe |:iven to it. 
and that the earth should turn on its ajris, at tho 
same time that it revolves in its orbit around the 
sun. also that at two parts of its course Its axia 
should be pirallel to the sun, at the iutermcdiala 
poinU it »ho<ild be inclined at the proper ani^le 
234 • All this is done by an ertremely simfite 
■rran^ment of whecUwork ; we hnre reprvseotod 
it by wheels and cords, as working without noiaft; 
it may be moved, however, by cogged wheels, with 
the same effect. Mr. WoUis's machinery is « 
mixture of both, chiefly the Utter. K ia a wheul 
worked by a handle, it passes through the upright 
support A, and has upon the other side of A « 
small pulley L. The wheel K tarns a smitU poUef 
I. which paaiing through to the drnm O, ke<Ti» it 
in rspid motion, the candle within it standing still- 
The puller I. tarns a large wheel at the back of the 
bur of wood E. This lar^e wheel being fastened to 
E tarns that round also, and consequently moves 
the earth in its orbit, and equally keeps in motion 
the second transparency of the stin. The ejtrth U 
tamed on its axis by means of a second : 
there is on the wheel at the back of E, ch 
cord over a pulley aC N. O b merely a i...*i..r.. 
poise weight for the earth A the opposite end of the 



ThA rcUtive rapidity of the ruioiu 
of 00Qr»e depends apoa the reltUve pro- 
y4ft5on of the ranous wbrcb. 

The atmctare of this imitative earth U better 
Kco in the accooipaityiiig rigurc. 




_A, the part wen in front, u formed of a irire 
work, (the wires fonning the lines across it,) 
with MctioQs of muslin, punted ao as to 
nt a north polnr projiM-rinn of the earth. E 
dram made 3A in the fortntrr iastnnctfa. B ia 
- ' ' "1. a* in tlic sun before men- 
) ^^hiah tumii u\\ iC-« a\ia. D 
fBt<i:i : (ipurt. If it be requisite that 

lM|ue to itB orbit of rcvolotion, 
y properly lo show the WJtsons, 
**tuc <iJuUi'.iuicc and adjustment ia ut-cc^sary 
wtj mtli(-j(Cf>d m the df-ai^ription of the horizuntdl 
tiutii fonner rolume. 

now described is e<|ually applicable 
to iiin« inc ution nf the tides, the lunar malions, 
Mtiptea, and the p^icrsl nfrMii^rincnt of the solar 
Tbetc applications ne purpose lu recur to 



CITRIC ACID. 

Ttt"; ■-■-' ""ff. in many tejeUihlfji, cither free, or 

&> < lime: it 'w especially nbundiint in 

\< im which it vai first obtained in a 

- I by Scheele : it ii eontained iu 

irpbcrriea, and other fruits, and U 

'. with niidic acid. 

abtnined from lemon or lime-juice 

T. Boil the expressed juice for n few 

and. when cold, strain it through fine 

' ' .lert!(l ehalk an lony Z6 it pro- 

lirnt thf mixture, and strain as 

:( citrate uf lime remains upon 

Uicb, havin|j[ been wiuhed with cold 

put into a mixture of sulphuric acid 

•*rta uf water: the proportion uf acid may 

r-qttnl to that of the chalk employed. In 

1--, tJiC citrate of lime will have 

m, and sulpbiitt: of lime is 

iratrd by filttBtion. The fil- 

!'j1 evaporalioo, furnishes crys- 

lOQ of this acid is carried on by a 

ih 'ti>un on eatensiTc aca]e ; in dif. 

. . it i* employed by the cjilico- 

< JomeMic consumption. Many 

'Ujch biivc not here been alluded to, 

' trn«ure roniplcle tiacceaa in the ope- 

tiM»« nira boni folly dticribed by Mr. 



Pttriet. In the third volame of his CMtmiciU Smafft, 
The avcraiie proportion of citric acid afforded by a 
gallon of good lemon<juice, is nhout eight ounces. 
Dr. Henry states that he haa obtedned as much aa 
twelve ounces. 

Citric acid forms bcaotiful crystaln. of which the 
primnry form is a right rhombic pri<m. They have a 
a very !iour tnste, and are soluble in somewhat lesa 
than their own weight of water at 60". and in half 
their weight at 212 . They also dissolve in alcohoL 

M. niioy, of Dijon, recommends gnosebcrrtes as 
ft source of citric acid: they nre bniiced, and the 
expressed juice is fermented, and thru diAtilled lo 
obtain the alcohol : the rosidae is saturated by 
chalk, and the wuhed citrate of liuir dty-omposed 
by Eotphuric acid : from lUI) parts of gooseberries 
be obtained 10 of alcohol and 1 of acid. 

Citric acid is sometimes fradulently mixed with 
the tailaric : the adulteration may be discovered by 
jgradually adding to the acid dissolved in wntej-. a 
solution uf carbonate of poiassa. which will occa- 
sion the precipitation of bitartralc of poto&sa, if 
tATtanc acid be present. 

The crystals of citric acid include a certain pro- 
portioff of water, part of whiih may be expelled by 
heat I LU its ajthydrvut state, as it BKiata combined 
with certain bases. 

The crystals of citric acid, deposited from its 
saturated solution at 212'^ contain 1 atom of water. 

These crystals fuse at a little above 212"^, into a 
limpid litjuid, wilbout lo^s of weight, and concrete 
on cooling into a solid transparent moss. The crys- 
tals whieb oTd obtained by the fepoittoneouii rvapr*- 
ration, nt common temprraturea, of a solution of 
citric acid, differ in cumpusition frum the former 
and contain 3 atom^^ of anhydrous acid and 4 of 
water. These crystals are permanent at common 
teiDperaturetf, but when dried at 212'' tliey effloresce 
and lo»e exactly h.nlf their weight of water. When 
any attempt is made to drive off more wotcr by the 
ap]>tication of higher temperature, the acid is ilfeclf 
decomposed. 



ATMOSPHERIC ELECTRIC1T\'. 

(RegmnedfrompagtZ^Xt VoL /., and conettdtdj 

Anrifra BorealiM. — After the identity of light- 
ning and the electric fluid was established, the 
expUoation of llie Aurora Borealia w»s cosy. Mr. 
Dalton gives a Mpiritetl description of onr, which 
appeared on the 13tb of October, i;92. He says, 
" There first appeared a dull red light. sutficientJy 
stron),' to read by; all on a sudden the whole 
hemisphere was covered with streams of tight, ond 
exhibited «uch an appearance aa surpawee all dv- 
Hcription. Tlie inteusity of the light, the prodigious 
number and volatibihty of tlie beams, the grand io- 
trrmiature of all the priamotic colors in their utmost 
splendor, variegating the glowing cauupy with the 
most luxuriuQt and enchanting scenery, afforded on 
awful, but at the saint' ttaic the most pleasing and 
sublime spectacle in nature. The point to which all 
these beams and flashes tended, was in the magnetic 
meridian, and oa near as could be determined Xh" op 
20"" south of the zenith. The Aurora continncd, 
though diminishing in splendor for several hours." 
When the Northern lighta appear in this country, 
they occur chiefly in the Spring or Aotnmn, and 
u&uolly after a period of dry weather. They ore 
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n more rarely in coanLries nctr the equator, but 
visible almost coofUDtly during tiic Iuiije: n'inteni 
jn tJic poUr regions, and with a lustre of which wt 
form but a faint conception. 

In the Shetlanil Islands thejr nre called " titerty 
^aneert," and are the regulnr alieiuUnti of clear 
weather, g»iu£ a diversity and dieerfulnefig to the 
long winter nighu. In 'Hudt*on*« bay the reftil- 
genctt of the Auroro in stated to be frequently cijuul 
to tbot of the fall moon. In the Ntirthem latitudes 
of Norway and Sweden, their brilliancy is ko re- 
markable and coDHtant, as to enliven the path of the 
trAvrUer during cbo whole night. In the N.E. part 
of Siberia, they are also dawribed as moving with 
ini:redlb)e velocity, and clothing the Aky with a mottt 
briUiotitlj- luminous appearance, resembling a vast 
expanded tent, covered with gold, lapphirea, and 
rubies. 

Tbe reasons why this phenomenon has been at- 
tributed to Electricity, are, 1st. That whenever U 
appear*, the atmosphere in found replete with the 
electric fluid. 2nd. It ctjunUy, with electricity, 
influciicr^ the magnetic needle. It puts on appear- 
ances dilTereDt from lightning becnnsc it occar» at a 
codudcrable altitude above the earth, wbfere of 
course tlie air is much rarefied. If this be the ease, 
it will be proper in order to imitate it, that we 
ahould pass the electric matter through a very rare 
medium ; and this is done with a flaak similar to 
tbe following, —U may be made of a common oil 
6asl[, though iutinitcly more imposing if of t'uur 
timci tlie iVLt ; its thicker end has a portion of it 
covered ^v1th tin-foil, anfficient. that wb«u held by 
the band, the gU«s itself may not be touched. The 
neck is fitted witli a brass cap and bad, with a 
pointed wire projecting inside ; this ball sliould take 
ofT, and .^Iiow unilerne:itb it a screw, wi{h a valve 
opening outwards, that Ihc flask may be partly ex- 
hausted of air. No tin-foil is oecescary inside, 
which muy be also qnite dry. 




Es. — To imitate the flunora borealis. make the 
fl^sk dry and worm, partly exhaust it of air. then 
screw on the bull, — hold it by the lin-fuil of the 
tliii'k end, and prr^ent the other to a char^fd con- 
ductal, flashes of a beautiful reddiuh purple light 
will |wrvade the glass flask exactly similar to the 

lunomenon wished lu be imitated. 

7^ following \9 a long tube nf glasn. fi««>d to n 
»ti and furnished witli b cap and hall, and pointed 
«1rc at top, with the valve at the foot. It is first 
10 be fixed to an air pump or exhausting syrinfie, 
and the air partially drawn out; when a «park britig 
pa!i5cd through it, by touching the upper hail by a 
wire coinmnnicatiiig wiih the prime conductor of 
the mMi-biDL-, it pai>ses doun the tube to the fm<t, 
and, accordiug to the density and qunlity of this 
medium, so will be the color of the flasbcs, while 
|h«ir Aivqucncy and briUianry wiU depend upon tbe 
itity transmitted. 




Fkiting Stars. — Whenever the electric flaid la 
at a more moderate height, and in a more coneea- 
trated form, it occa«iinn« those electrical appear- 
ances, known tout as liilling stars or meteors; ihfSM 
are generally considered indicative of rain, and not 
withoat aome cause, inasmuch as rain, bail, snow fw. 
are always produced by any sudden electrical change 
that takes place. 

They may be imitnted by passing a shock through 
a long exhausted tube, similarly constructed to tbit 
described and figurvd above ; but not exceeding lutf 
an inch in diameter. 

JiaiHt Snow, ^'c. — It has be«n said by some, that 
tbe reason rain, Hcc. falls in drops, and still more sO| 
why snow appenrs in light fleecy flakes is owing to 
clec'triral repulsion, as is Bomewhal proved by the 
experiment of the expansion of a fleecy feather when 
driven niV hy an excited tube, and also by the ^nn 
aealing-wax. 

EtiHhtpinkf* — Earthquakes also have probably 
nn electric urigin, they have been considered as un- 
mrnse shucks paumg through the eAith ; the ar- 
cumstances in favor of tl.ia theory are tbe rapidity of 
their pasisoge, the convulsive motion which they oc- 
casion, aud that they are always attended by light- 
ning and other electrical appearances. 

f'lerv Kain.^Thus also con we fax some decree 
explain tbt: fiery rain mentioned in the Scriptures, 
aud by various ancient writers, certain it ia that 
every drop of rain which fnlls during o thunder- 
storm is chnrgrd with the fluid, and therefore con- 
tributes to divest the storm of its fiiry. 

WaiernjtoMt. — The water*flpout^ that wondefAil 
nud territic object, is too eotily exptnined l>^ ' ~1 

nttmciion, to leave any doubt ibnt ifs « 
highly charged state of the air, and we are t:-<iiHiu.> w 
in thiit conclusion, by the means taken tu ili<(pt:u»} 
it, which is by firing cannon and poinUng shar^ 
weaponij at it. 
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irA»f*r(W.— Wb*t the »aler-Bpoiit U at seft, the 
whirlwind is on land, a current of the electric fluid 
p»Mmg along and carrying with it the light bodies 
it passes oter. I f tim currents or columo* of electric 
niftlter fall upon a surface of the earth, covered by 

Ra-conJuetine; substance*, auch iw the acorched 
]<U of Africa, the sands are elcYftted, moving 
w witli thr wind, at\d constituting what are 
Bthe mfring piliart qf sand of the Desert. In 
Bf bumjag climes, thr air Is so dry. and at the 
■ame time insolated from the earth, by the parched 
saod, that Urge trmcU of electric matter move almost 
in a pure uncombined state, appearing like a bluih 
in the hearens and producing all the effects of a 
deprivation of air. by suffocating ererr animal ex- 
posed to thfir influence. The Cauiel, the Drome- 
^^lary, and the Ostricli, instinctively bury the noae in 
^Kie satul. and the travellera in the ill-fated caravan. 
PSyj flat upon their facea to avoid being immersed 
in the electric fluid. In this sUtc it occaaions each 
I combinations and decomi>oaitionB that iti effect! are 
■Kit even across the Mediterranean as far as the 
^^Eorea of Italy, forming the Sirocco of Volney, and 
^^^e Siaii>«/n of Bruce. 

Thr foregoing is a synopsis, rather than an ex~ 
pUootion of the natural effects of electrical agency — 
nor I* it. iu the very limited manner in which it has 
been deatribed, to be considered wholly proved, that 
irthqnakej and falling meteors, are attributable to 
his artivf power, — on the contrary, the whole sub- 
Inflection, and close comparison of cir- 
and effects^nd which perhaps a future 
riiuiity, will be allowed us to consider and to 




CHEMICAL ELEMENTS. 

HrnnooKif. 

• 

HTDnocrN was first obtained pure by Mr. Cavcn- 

4bh tn 1700. (t is a colorless gas. permanently 

tlaatir. without taste, and when perfectly purr. 

TrifhoTit ^mcU. It is Die lightest body known, being 

ir< lightrr tlian oxygen, or thirteen times 

u atmospheric air, its specific gravity 

U, and lun cubir. inches of it weighing 

la. It cannot supjwrt combustion or 

>i4j but is Itself in an cminmt degree i»- 

Tcquiring, however, oxygen to support 

_ ion ; it may be set fire to by any mate- 

'tU made red hot, its explodes when mixed with 

ocygca or the atmospheric air, forming water, and 

ll« heat when burning is greater tlian that of any 

vtbcr niatcrial. 

Kx. l.^ v ' Hydrogtn frofn Iron, Sul- 

irJUnr A f*. — Put into a wine bottle, 

- ' - ■ — L.aii--. a.... ^<iiie water, and then sulphuric 

.1 m ijuaiitity to one fourtli of the water ; 

, als will iu a minute or two be covered 

with tiobliles of gas, which will rise to the top of 

the te*»vl. Hold a candle near the gas as it passes 

««af tVom the mouth of the Iwtllc, and by its taking 

Hn U will be known to be oiyccn. It may bo col- 

:.rr with a bent lube passing undor the 

NO potfumatic trough, or by a blaibier fas- 

., i,. .- ..II. ..r the battle. rSff f'l'tj 

'ht water is decomposed, its 

rrrtil n*. it ipacttd upon by 

i.iit of the water, 

- upwards. One 

yl uuu jiddi ;k^ cnbic mchca of gu. 




Et. 2. — 7b procure Hydrot/en from Zine, 
phnric Aeitty and Water. — Use some pieces of iin< 
cut small, instead of the iron in the la^t e-\prrimml 
and a tolerably pore hydrogen will be rapidly libe-i 
rated<^it may be collided as before. Ttii» c[M9 
often called hydrorinctc gas. it holding minut 
portions of xinc iiuspended iu it. One ounce 
xioc jrields 67G inches of gas. It is produced more 
rapidly in this manner than in the former. 

Bx.Z.'— To procure Hydrogen froini Water. — Pi 
an iron tube, or gun barrel, upcu at both eat 
tlirough a Are. Make it icd hut. and to una en 
fasten a retort holding water — make this water hot 
by a lighted lamp being placed under tlte retort, 
that the Btcam may p^sa through the red hot iroi 
tube. In this transit it will be decomposed, tha" 
oxygen being absorbed by the iron, rendering that 
au uxyde, while the hydrogen poaacs Lhrough, and 
may be collected at the other end of the lubi 
wrhich ought to dip ander the nirfaco of vatei 
that the gaa may be cooled and purified. 



It 
OTJ. 
the 



Ex. -I.—A porcelain tube, filled with igni 
charcoal, will no lesa decompose water* hbcratt: 
the hydroj.^en; but in this cxpcriracnU corbo 
acid f^as iu"isinp from the rbarcool, alsi^ passea o 
and thus cunuminatcB the pas, until by loim v 
tact with water, the cirhonic acid is absorbed, ani 
the hydrogen remains. 

Bx. h.— Destruction to Animal Life.— \>to^ 

smnll animal into u jar of hydrogou, and it will 
instantly deprived of life. This appyars <o ar 
not from any dclolcrious property ot iltc gas, 
merely owinii to the oon-cxislence uf uxygm 
mixtures of hydrogen and oxygon arc rf^pirabl 

Bx. Q.— Effect OH the f'bice wAen Inhaled, 
Fasten a large moulh piece or wide tube In 
bladder, hlled wiili hydrogen gas. put it to l 
moucb. and slopping the uo«trils, inhale only 
hydrogen, and the voice will become shnllt hi 
then be coiuplrtely lust fur o short time. This 
supposed t^; ari^e, bfcause on account of the 
treuie touuliy and lightness uf the gas, it has a 
sulTicieut nnunenlnm ti. effect the organ of Suuu ' 

Ex. 7. — Gtldint; SUA, Ivory. S^c. hy Uydrotjen. 
Inmierse ii piece of white antin, ^ilk, ur ivury. i 
strong -Riluliou of nilru-niuriate of gold. While 
substance is slit! wet^ immense it in njarut'hjid 
gen gns, it will afler 8onie tiuio be covered b: 
complete coat of gold. Tlie hydrogen in this 
periment decompoBee the oxyde of gold, which 
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the baae of the salt, appropriating to itself the 
oxygen, and suiTeruig: Iho gold to be dcpv>»Ued tu a 
nietaUic itato. 

Bx. fi.— Producing GUI Ftovert, ^c, on Silk 
or Iw>ry. — The Ibn^going expennieiit may be 
varied a* follows; paim fluwere, &c., ou iheBJlIt, 
with ihi: nilro-iiiuriate of gold, and tho aid of a 
very hue cniiiei-hair pent-iT. Huld iho silk thus 
painted, over the buttle in which hydrogen is being 
libeniiud; in A short time, the flowers will shine 
with tHJiiAiderablc brilliancy, and will nui Urui&h 
Upon expusurr to iho air. The tliickuew of the 
eoaliiig ti^ gold id not more than the lU luilliouth 
pari of iiu inch. 

Br. 9. — SUveriag by Hydrogen. — Inimeree a 
white silk ribbon, in a solulion of nitrate of silver, 
and while wet, expose it to a stream of hydrogen. 
The silver will be reduced to a metallic slate on 
the silk. This may be varied, as in the preceding 
experiment. The sanic efl'eci takes place with 
platinum. b«t not with auy of the otlitT metals, 
bccautie all the others hold the oxygen contained iu 
tticir uxydcs, loo teaaeioualy fur hydrogen lo dc- 
compust; ihein, 

Ex, iO, — InJiamm\xhUity of Hydrogen.— Tq the 
month of the buttle, in which the gud ts generating 
(as LB uxpenmciits 1 and 2,) lit a cork which has 
a tobacco pipe stem paiuiog through it. The gas 
will pa!i5 thiough the pipe, and mav be inflamed at 
the lop, forming what has been called the pktlom- 
phiecU cttrtdie, 

Ex. 11. — Hold over tlie bottle in which ibe gas 
is forming, a long tube, itLopped at tlie upper, end, 
which will soon be filled with the gas; wrup a 
haudkerehicl round this bottle, merely to defend 
the hand, and wiLliuut turning il up, — that is still 
vilh its ope-u end downwards. Set hre tu the con- 
tents, A dull explosion takes place, and the hydro- 
gen will be seen to bum away slowly, upwards, 
as eHi h part whou consumed, permits the air to 
come in contact with the next. 

Ex, i2.~ Hydrogen Soap Bubbles. — Blow some 
soap bubbles, tllhng Iheiu from a bladder of hy- 
drogen, funilshed with a brass pipe ; they will 
ascend rapidly to tlie ceiling; if they are inter- 
cepted in ilieir course by a Uglitod candle, they will 
explode with a dull repvrt, and a flatih of yellow 




£r,l3. — Oxygen necessary /o its Inflammation, 
— Let a shred of j>ota»sium, fall into a bottle con- 
taining only hydrogen, and a little water, and the 
gas will not lake Gre. This may easily be tried in 
the bottle in which hydrogen is bcuig formed, (as 
in experiment 1 and 2,) but if a portion ofcommun 
air bo present, explosion eniucs, therefore (rreat 
caution is necessary in pcrlbnningthe experiment. 

Ex, 14. — Sot a ntpparttr of Cimtbvution. — Into 
& jar of hydrogen, immerse suddenly a. li^'hlcd 
taper, and although the gac> itself will be iiifinmed, 
the flame nf the taper will be extiii(!:uished. and by 
DO [II ' ' "I it he thrust duwn into tlie gaai, anil 
rcii '^howinp that lhoni;h combuatibic, 

hyu:^.-. .. ... ...-1 A supporter of combustiun. 

Ex. 15. — OiyiftM ojipfOfyi Ui Burn. — Fasten lo 
the top of a bottle, where hydroii;en gos arises, a 
tubd of gloas, ahapcd Uk« a syphon, one leg of 



whteh may be about an i-v '^ - -- • — *■ -- * - ^jif 

tu diameter; plaee thin . i-^ 

hang down, parallel to i:, - m 
can only issue into the atmosphere at ihc tow«t 
end, where being hghted, it wil>. if (he tr»3 ha 

abundant, continue tu burn •■ '■ Ue 

tlame ascending into the tul > .it* 

burning, thnisiiutu the tiame. .mi. :i« 

the body of the gas abuve, a ftnc tu' .-h 

oiv^en is issuing verj* slowly, ihi- .q 

will appear to burst into ilauie \r. it 

comes near, and to bum iu tlie lui : hy- 
(Irogcn. 




This is a very singular expsrimeul. and it vobM 
appear as if the oxygeu were tlie combustible, and 
the hydrogen the supporter of the combustion; b«t 
the fact is, that hydrogen bams in .the midst of 
hydrogen, without inflaming that around iu lh» 
combusiion betnj;; supported only where it meata 
with llio oxygen, Uitu it burns in a lilm of exacUy 
the shape of the Jels issuing into it. If the Jet of 
oxygen be not extremely minute, an exploair* 
mixture of the two gases is very liable lo be formed. 

Kx. 16. — F.ff^l of Water on Burning Hattst*. — 
Water thrown ujion a huuse when ou tire, if not in 
over-powering tjuantity adds to the mischieC M 
the great lieat decomposes it ; its oxygen and hy- 
drogen boili aiding the combustion. 

Ex, 17. — Light and Heat qf Inflamed HydrogetL 
— In the above experiments, where hydrugoii 
bums, the flame is lilueish or yellowish, and ao 
faint, as in daylight to be scarcely visible; it ia 
however intensely hot. To test this, hold a tine rO<| 
of glass to the puint of the flume, and it inslanlly 
becomes red hot, and may he blown or beat tnany 
shape ; a candle, piece of paper. &c., instantly 
lakes lii^ht if held to the fine jot issuing Irum the 
light bottle ill the last experiment. 

(To be continued.) 



VARNISHING. 

TuEBB is no art wliieh adds so much to the in* 
crease of beauly of manuf.-icltired articles as 
vnmishing, if we rcmcmher, thai every liquid 
which comnuinicatcs a permanent gloss (o iho 
arliilcit is washed over with is a varnisli, and ihat 
therefoco lackeritig, waxing, h'rench polisliing, tho 
laying on of glazes, and many other prure^cs. aio 
but modifications of the art of varni^huifc, jls ex- 
tent, and general applicalian, will be nppareut. 

Vaiutflfaes are made by dissolving '■•■'■' i ihn 

gum» and ri-^ins in oil, turpentine or .t 

according to which of the roonairu.\ i . . U 
BO the vamiah is called oil vamiahf turp«oiine vac 
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nifcLi kikI nuLtil ¥uiush. The Ibmer kind huM Uie 
!y, the linl dry the (juirkt'st. 
tip are the modvs of prcpaimtioa of 
' t M'^' hil kiii'lj, irith the puTpoAM 
'.^- ^ i. r:iUy applied. 

' . f'iolinMf ^c. — To n (rallun 
.ii<?, add six ouncfs ol pjni 
^ ,.iiii> uf glim mutiih. and half 

(1 ■' ramish. Put the whuK- into 

a ' ' ep in a»iirm place, frequently 

•h&kLtig it, (ijt twelve days, until it is disaoUed, 
Uxea 9tratn, und lieop it for une. 
Tq makf Caoutchouc FarnUh, 

16 ox. of cnoutchouo. or eliutic reain. 
\^ 01. boiled liuseed oil, and 
!>> or- of ewcncc of turpentine: 

,))t.-li<.uc into thin slip?, and put them 
iL-cd in a very hot sand-bath. 
i^ liquitivd, add the Unseed oil 
L'tilhaon, and then tlic csaoiice warm, 
rniiih has lost a ^reat port of its heat, 
i;*h A piece of liiicn, and preserre it 
iu a widf-iiu'iuhed bnitlc. This varnish dries very 
yt'*t>. iv ,. I ,i!i which is owing to the peculiar ua- 
«i!: i'mtchooc. 

ion of air balloons led to the idea of 
icchouo to the composition of varnish, 
-iiry to have a vamisli which shonid 
i.ibllity fliod consisteucc. No varnUh 
'lie of correspondinfT to these views, 
! caoutchouc, butiho desiccation of it 
•. tedious. 

•i'lahle famish /or l/mbreUas.-^Takt 

«.: of caouichouc, as ten or twelve 

CM ' into ^mnll bits with a pair of scissors, 

and i^ut adiKHigiron ladle, (ttuchoA that in which 

jrtrrtfM. pUimbcrs. or glaziers melt their lead) 

*^ ' >ii pit-coal or other fire ; which nuwt 

b> ^^ infi, nnd without :imokc. When the 

\\ '• ' -^ -'■ :Tle bit into it: if black 

SI.. '.itly flame and disappear, 

•-I :i"ul flame* the ladle is 

huL When the lad In is leiis ho^, put in a 

i»ii. which will produce a white smoke ; 

.vill continue dming the opera- 

ihe caoutchoTu* ; therefore no 

-.. uut little hiis are to be put in, a 

till the whole are nieitcd ; it should 

■ ■. And (;*'titly' stirred with au iron or 

■)'jn. The in^taiit the smoke thunpcs from 

■ HUfk, dice oiT the ladle, or the whole 

I into a violent flame, or be spoiled, 

must be taken Uiat no water be 

' '•- only of which would, uu ac- 

ibiliiy, make it bull uver furi- 

>t noi.-io ; at this period of the 

iidn or 1 f)uari of the best dryinfi oil 

I'jthemelied rauntchouc, and stirred 

d the whole poured into a gta/ed vessel 

coarse Rsuxe, or wire sieve. When 

clear, whicb will be in a few minutes, 

UM', either hot or cold. 

k shfnM be always stretched horizoBtally 

pTns or ttfnti-r4iook« on frames: (the greater 

I- IT'' m I'Ti'-'h the better.) and the ^mtsh 

^lot weatAer, and Aot in cold 

!.ap9 best always to lay it on 

I lie art of laytiip it on properly cou- 

-' BO intc«litie motion in the varnish, 

.!-.■.->' /> niinute bubbles, therefeire 

i are tinpropi-r, as each bubble 

1 forms n small hole, through 



Vki&h Uu) air will transpire 



Fttmiah/or Wateh-CoMS, in imiiation of T&r- 
loise'theU. 

6 OS. of copal of au amber color, 
1( oi. Venice turpentine, 
24 ot. prepared linseed oil, and 
6 ox. Bsseiice of turpentine. 

It is customary to place llie turfientino over the 
copal, reduced to small frapnents, in thebuttont of 
an earllim or metal vessel, or in a maltrasii expv^cd 
to such a hcftt as to lii|iiery llm cupal; but it tJ) 
more ndvauUBCuus to liqaefy tlie latter alune^ to 
add the oil fh a state of ebullition, then tiie tur- 
pentine liquefied, and in the lust pince, the essence. 
If the varnish is too thick, fume csjiencc may bo 
added. The hitter liquor is a rcmilator for the 
consistence in the hauos of an artist. 

To make a Colariat Copal Vaminh, — As all 
copal is not fit for this purpose, in order Iu ancer- 
lain such pieces as are good, each must be taken 
separately, and a single drop of pure es^entisl oil 
of rosemary, not altered by kcepinx, must be let 
fall on it. Those pieces which suften al the pnrt 
that imbibes the oil are good ; reduce them to 
powder, nhicbsift throuKh a very hnc hair-seive, 
and put it into a glass, on the bottom of wlitch it 
must not lie more llian a finger's breadth thick. 
Pour upon it essence of rosemary to n similar 
height ; stir the whole for a few minutes, when the 
copnl will dissolve into a viscous fluid. Let it 
fitond for two hours, and then pour gently on it two 
or three drops of very pure alcohol, which distri- 
bute over the oily ma.Hs, by inclining the buttle in 
dilferent directions with a very gentle motioa. 
Kepcat this operation by little and little, till the 
incorporation is etfeoted, and the varnish reduced 
to a proper degree of fluidity. It must then be 
left to stand a few days, nnd, when very clear, be 
dei:ante(] off. This vnniish, thus made without 
heat, may be applied with emial success, to pasic- 
bunrd, wood, and metals, ana takes a better polish 
than any other. It may be used on paintings, the 
beauty of which it greatly heightens. 
Oold-cotorcd Copol I'ftmtsh, 

1 oz. cnpfil in p"wdcr, 

2 ox. essential oil of lavender, and 
G uz, essoucc uf turpentine. 

Put the p>t<.cntial oil of tavoiidt:>r into a mallrass 
of a proper ^ixe. placed on a sand-bath heated by 
an Argand's lamp, or over a moderate con.l*Are. 
Add to the oil while very wanu, and al several 
limes the r<ip;il powder, and itLir the mixture with 
a stick of wliiiu wood, rounded al the end. When 
the copal h IS entirely dinappearcd, aad at throe 
diffcrcht times the essence almost in a slate of 
cbutlitiun, uiid keep cuiitinually stirring the mix- 
ture. When the sululion is completed, Ihc result 
will be a varnish of a gold color, exceedingly 
durable and brilliant, but less drying than the 
preceding. 

Oimpharated Copal yarniah. — This vamtab is 
destined for articles which require durability. 
pliAblenoss and tTanspareiicy, such as the varnished 
wirc-gau2e, used in ships in^jtead of glass. 
2 oz. of pulvcrixed copal, 
6 oz. of essential oil of lavender, 
^ of an oz. of camphor, and 
essence of ttirpeniine, a sufGcienl quan- 
tity, according to the consistence re- 
quired tu be given to the varnish. 
Put into a pliial of thin glass, or into a small 
mnttrass, thcessentiiil oil of lavender and the cam- 
phor, and place the mixture on a moderately open 
Are, to bring the oil and the camphor to a alight 
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■tAtc of eliuUiUou ; than adil Uie copal powdar iu 
nnnll poriloiu, vliich must lie renewed tu they 
diftftppear in thr ti'juid. Favor iho Boliition, by 
contuiunlly slirring it with a filick of white wood ^ 
fttid when th« copal is iucorporaU'd with the oil, 
add thuessencti of turpentine boiling; rhiitcntunnist 
lie iHkeii Iv pour in, at first, ''[ily usinall purtion. 
This vamub is hltlo culored. nnd by tt'si it ac- 
qtiinrs » transpRreacy which, united to the solidity 
obstirved in almost every kind of copal ramishcs, 
renders it fit to be applied with grcnt success in 
many caseB. nnd particularly in the ingenious in- 
Tcntion of substitutinp rarnishcd tnctAllic gauze 
in t)io room of Muacory talc, a kind of mica, in 
hr^c lamiDir.nfled for the cabin windows of ships, 
OS presenting more resistance to ilie coucuMsion of 
the ftir during the firing of the guns. Varnished 
metallic gauie of this kind is maDufaclurcd at 
Rouen. 

Ethereal Copal P'amigA. 

^ or, of amberry copal, and 
'2 !>«. of ether. 
Reduce the copal to n. very fine powder, ttnd in- 
troduce it by small portii>Ti8 into the flask which 
contains tlie r.thpr; clow the flask with a ^loss or 
cork, stopper, and Imvinr shaken the mixture for 
half an bour. Ic.ivr it At rest till the next morning. 
In shiikini; the flni^k, if the sides become cnvered 
with small undulations, and if the liquor b« not 
exceedingly cleiir, the solution is not complete. In 
this cose, add u Itttle ether, and leave the mixture 
at rest. The Tarni-th is of a light kmnn color. 
The lariirft quantity of cnpitl united to ether mny 
be a fmirth, and the Iraal a fifth. The useof copnl 
voTtiish made with ether seems, by the expcnso 
Attending it. tn he crinfiijed to repairitin iJiose 
Accidenle which frequently happen to the enatncl 
of toys, as it will supply the plate uf ^lasf (o the 
folorcd varnishes employed for mendiufr fracture!*, 
or to rcst-jfuip the Bmooth surface of paintings 
which have been cracked and shattered. 

(To be continued. J 



MISCELLANIES. 

Conxumptnnt vf Smoke. — Mr. Hwlda has pa- 
tented a mcuns of conaiiniing 5aiokc, by means of 
pnrtin^ ufT a purtion uf the batk of u furnactf 
Hilh firir-bntk. »o that when tbo coal bos bn-ii 
coLeil in ihe fori*part, it is thruit into the binder 
division; and the smoke from the freely-suppltcd 
coal bi'iug made to pass over ihu iuc4iuiiescent 
cnkrtl fuel, i» <oniiimi*il. The principal mrrit of 
thi^ iiivrotitm \h it> »iro)i1icily ; coDkivting merely 
iif * frw fifr-brirkf, «hif h mny be plufod in itii) 
furnucQ H'itliuiit expensive ;i]terutiou. 

Lnr^e Sheft of Prt^er —There ha* been lately 
sent fiom the manuructnn- nt Colinton, a Muglv 
iihret of paper, weitrbing533pi>Mn(ls,anil meoauriiiK 
u|)wuriJa of a mile an'l w half in Icnpth ; the 
brt-adlh bpinjt only 50 inchci, Were a ri'am of 

pap»-T ' ^-I of similar •hceit made, it would 

wci- [.niin"l>, or iipw.irdKof 123 tons. 

Mi- .»i7ene/io«.— Take a page, or any 

olbri tl. tihiie poftiuu of printed paper, cut* it into 
two pirr*'i, Qote Ihe %ixt of the type, and place one 
piece a«i>lr as the mn«leror lest. Thrust thr other 
piece between the ban of alighlcil ^rale, or iijniie 
u iu uuy other manner which may be prefcrretl; 
place it genlly on the hearth, and let it burn away, 
till entirely consumed. Take np the paper so 
t'hflirvd eaiefully., and, huldinf{ it to a ^ood light, 
the »ixe of the print, which it ^)erfectiy legiMc, 
VjUbc found to have become (.onjidera'ily reduced, 



villi* chv sh«i'i'»n>'« ■•' tinr.tv nf Ihe ii 
will have h« ■' neif. 

The JNih <' iiijicars from the IriiiSi 

|iu pen, thai guicruuicul h^vii given their »anct)oa 
tu the worLincof ihoseiuiiica, which have at vu-toua 
times excited the atlfntmn of nuaiug adventurer* ; 
and we are led to believe, frum iuformation whieli 
we have receivcil. that gold may be calculated 
upon beinff found iu quantity. 1'he gold dintrict 
extends over a space of leu square miles, in a half 
circlet roond the Crojihan mountain; aud gold baa 
been found in the sirfains flowing from the difiemit 
springs which ibts district gives rise to. Every 
flood carries down some portion to what is called 
the common stream, whither the peasantry useil to 
aascmblc to gather what they coold. Large picccf 
uf magnetic ore, and other substances, have beon 
found, denoting the extraordiuary metalliferous 
properties of the country-, ond iJie analogy whteb 
they bear to the gold country of South Arn^rica tB 
remarkable. This work t» now in prop-ess. but 
wheUier it be tlie intcutiou of the parties to irork 
it singly, or oa a joint-stock concern, we know not. 
(JoM is now. we are given to luiderslond, beiug 
raited, BUfl the Work of discovery in progreia. — 
•1/i»(Nj/ Journal. 

QuiRIES^FRoifvOLT 

13!^— Ilnw tirp ttn.l*! rtUtrr nl'-r* (i.n.l.- ' 

14V— Wlint l« 1 

tWi — How art 

Ifll— lloiY ore 

fAT— H,,vr o^^ i , picparad? 

ICfi — Hnw lir«' 1 

I7t— Howa-: 

ir-i— H 

\\»Vl\ MB .1 ' .... 

scofchtfd by ruf ' 
I HO-Whut II Uie caUM of Bbnt, i|nttlon. and radistton f 
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[JERIES. 

)S!U- What t> bornru) poliab. and it« prefHintioo^ 
)S6— How ts printinu 11) gi>t<l p«rtant»r4} Also. Ihp ma 
bertaJK tor e^vlorcii prmlitti: ink* ? % 

187 — I low ii ()ii> tSunilpr. U)(titning. rain. hojl. and wiod 

of ttit OirUfrv* |rnK|U(ft] * 
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Okb of the most atofii] apprnJai^ to an amateur's 
Utbff it ihc Eccetitria Chuck. Its particular pro- 
pcrticu arc tu msble the tttrner to alter the ceotre 
of hii «orV at plrasDre, thus the work produced 
tihibiti a beiQtifol intormixture of circular Uqcs, 
or omamentit, and whirh rnnnot be produrrd hj a 

trammon chock. To illttntrale this the two following 
rat« rihibii the propertiea of the common and the 
t«e«n trie chuck. 
Mtlli 





to 



In Ik* Bbo««, the Tarioua line* art alt around the 
tnta* centre, and conf«iucnr!y of different lizea 
thmiiKhout, (thtir »ifc and diitart r frum vih 
atbrr drprnda upon thf pontion of th« tool and 
not «pon tb« chnck.) In the next illujtration, there 
■ra tliree ((roQpt of rqoal sized rirclea, at eacti imic 
In every rroup I* from a ditfrrent erntre, nol 
any «n« of them a|rreitis with the centr* of the 
«hn)e, though the nrroupi arr » ';■ f«jui. 

dittant froni it. In thr inn?tt >re nit 

oiroUt* la 1^ tcatie one i"*, «' ' r row 

32. 




11ie dearriptioo of the cbnck wbieli p«nua fMb 
Alteration of adjuatmmt aa to occaaioa Ihis MM^ 
tricity, ia aa foHowa : 

Fig. 1, ia a repreicntation of the eeoentrie chock* 
seen when looking at ita boe ; fif. 2, thamt Iht 
iara« apparatus. 9e«-n sidewaja. The a«me Uttm 
refer to both. 

A A ia a plate of braai, a quarter of an infh tt 
more in thickness, having a screw at the b*ck of U, 
•era at O in fig. 2. bj which it ia penm^ on l» 
Ibe mandril of the lathe, in the same atMiiMr «• 
other chuck would be. B B are two alidsw of 
screwed down to the iorfacc of A A, by two 
In each, the holes (hat admit the 
B B being a little oval, in order that the slide* 
be adjusted, so that they may aiaaya p««i 
■fainit the inoer slider l3, and be perfect 
to each other. To prraerve them in thi 
position when once tixrd, there are fosr 
C C C C, whtrh "crew into four stud*, left pi 
nenily ^: ! .t-an the face of A. or elM 

more u- .^e, the sides of A A which 

Jett b«) iu, t-lidcj B B, are cut oir. and 

the acrrvftt C C C C, are tixrd in the side* of 
prnmtitt?nt he^ds of thciii ouIt t»earitig acaixwC 
r> is a plate of brasj, which ia made to 
fntoothW brt*f^n ft B ; it hni upon tfa« n 
U a »lt ',. 9f. trrih, 

aprinjE .! .-.t G and H. 

whrrl ] . . jinir I>. and is so faal 

tli..f 1- 1- I'.. 1. '<■ '.ltd, and yt't not oat 

pi '■■ . '-■'■•■ ^i\^. .i.-t nSuir ...11 tSi!,.-i aothatk' 
not hhnke in its bed or b- lie l^onC of 

tiK'llii d wbrf! hnn aluo a •^ ; >t, of lb« 

' ■"«I ' '1 -I ■ ! Oic ntanilrU, «'«ii in shadow 

1 ■, .1 'h, luiial rommon chucks ai 
■iMrhfd. i'ht i-rritUr ii4ivitmeota of tbo 
wiirvl wiU b*' fT lirnt from I 
Ihr figarc. Tbc Utrral motioo of the 
1>, is ocrtaioned by a screw towanls tb« 
rr prr^rntrd nT I. This acrew ia made with mj 
o< ' ' the hich- it is 

*i '-itT 1. by meaas fit 

thiiniit an<i nfigrr, nr a small handle to 
and un at ncfa adjn^tmrnt. The 
fcmlshrd with a micrometer bead dividad 
porta, for the sake of such oiiniiu ahan 
■lay be naeeauiry, a stud V, abows tb« 
lh« aonw pasaed overi alao Che whiwt E. ia oom- 
ber«l aa every twette toelh. by the fifuraa LS, 1^, 
3G. &c.. up tu 96. 

Wb<m tite screw I ti in ona poaiUoa, tho 
axacUy oorrasfponda to tha contra of tho ta 
all Um drdea ouda ar« ooooeotrfe, aa tai 
the Ural.— If tha tool b» art to ao txtnm 
dtotanoa fkwn Mm oaom it wUl make a ami 
ol a %imUm diMMMa a la>f«r drcia, asd ao 
Kow a Bp poaU t II beaat aooacmihoibaef 
aw a llf s l , drctfl la etampla 3, and tho 
tonifld ooce roood, to woold poah Iha 
^nwm 
OM of Um alivte la tho li 
3» MhrtHthoM 

Iha whoal B tooad It 
■Mka a aaeood eiralo, ton U 12 MOto mHu 
«4U maU a ehiid airdo ayi dtalaot aod of 
i«M to tho Ant, thw maiiod ^^^t dn^, «M 
li aaao will Umeb oaa aaoCbar. In tha 
mtanrn aU tha olhara an oMda. If 1^ 
ho ao odtoMsd «a to Mk« o hffe cMo. 
the thna |nrapa of asnoiple 1, iha itoria 
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r ^'-^ -ither. If the iw)\ be allowed to cut 

; icfid ennctly tu the centre, it acti 

::d cutj a white dut, a» ia the Urger 

pU beluw. The tooU employed fur t h\9 kmd 

wark, u well ti the srauU slide rcAt neoe«Mi7 

iSinr adj'utiurut, w« aUall priipai> ^a ftrtifiie 



npon, and cinUio more fally the txturd uui 
mann^ement or ecwutric work. 

I'bc foiiowing 15 giveu u m general lUtulrntluu uf 
the character of it, which Lotrever may b« KibJii«4 
aud varied niUiuiit aud. 




?HOSPUOHIC MimsORS. 

Sows attribute that luminou* aijpcaraticc which 

rs bj the aame of If^ais Patuus ti> putrerictjoa. 
U obaerred in bnggj pUces, and near river*, 
tkoafb »ocaetiaie« also in dry placts. By its ap- 
:, benighted travelleri are said to have been 
ifctlnet mitled into marshy plaeei, hogf, and 
quaguires, taking the light which they saw before 
tlkexn for a candle at a distance. Prom this seem- 
tn^y miacbicTouB property it has been thought^ by 
ikt ralj^AT, to be n npirit of a raulignant nnturc, 
aeoordiogly, Wiii-ufUh-a-iouj}, qt Jack-wUh-a-fan- 
ikorUi for the same reason &Uo it probably bad it« 
l^dn tULfoe, JgniM Fatuui. 

ThiN kind uf liKhC ia laid to be freqaent abont 
kttrying places and dang hills. Some countries are 
aUo remarkable for it, aa aboat Bologoa, ia Italy ; 
aad aome parta of Spain and Ethiopia. Dr. Shaw, 
ilhu Trardi to the Holy Land, says, that it ap- 
|nnd io the valleys of Mount Ephraim, and 
iftwrftal hhn and bU company for more than an 
how. Sometiniet it would appear globular, or in 
the fehflpe cd the flame of a candle — at otliers, it 
vvfild spread to such a degree, as to involve the 
«kttle company in a pale inofTensive light, then 
wot ran lUelf, and suddenly disappear ; but in leas 
Amo a mintile would appear again ; sometimes run- 
iring tmitdj along* it would eipand itself at certain 
over more than two or three acrca of the 
It motmtaina. The atmosphere, from the 
of the evening, had been remarkably 
aod haxy ; and tlie dew, aa they felt it ou the 
«f tbiir horses. ««b T«ry •lamny and 




Ughts, resembting the ignia fktuus. art some- 
times to be met with at sea, skipping about cht 
moati and rigging of altipa ; and Dr. Shnw informs 
us, that be has seen these in such weather as that 
just mentioned, when he aaw the ignis fatuu- in 
Palestiue. Similar appearances have been ohaerv»d 
in various other situations ; and we are told of out 
which appeared about the bed of u woman in Milan, 
surrounding it, as well aa her body, entirely. This 
light fled from the hand which approached it ; but 
waa, at length, entirely dispersnl by the motion of 
the air. 

These meteors are now considered as real exha- 
lations from the earth, produced by gas, vapour, 
or some other attenuated substauct.-, emanating 
from vegetable, animal, or mineral matunols ; and 
combined with the niaiCcr of light or hcut. or liotU. 
Instead of being dcii»c ur sulid, they are uutformlf 
rare and subtle ; and. instead of originntiiig in tlia 
loftiest rvgiuns of the almoipbere, or beyond its 
range, are geaerated. for the greater part, iu luw 
marahy plains or valleys. To the fearful and supor- 
stitious they are a source of terror. 

In Italy, in the Bologn^ae territory, tbeyaresi* 
frequent, in the moroMsy grounds, that they era Iu 
be seen every night; some of them alTordin^ aa 
much light as a kindled torch, and oihcrk not being 
larger than the Aame of a candle, but all of tbeai 
ao luminous as to sited a lustre on the surroaodiog 
objects. They are constantly in motion ; hut this 
motion is various and uncertain. They sumetime^ 
rise, and at otberH aink, occasionally disappearing 
of a sudden, and appearing again iu an instant in 
some, other pUcc, They usually hover about ii\ 
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feet from the grouDd, diiferiog both in figore and 
sice, and spreading out and coutracting thcmselTea, 
■Iternately, Sometimes they break, to appearoace* 
Into two parta; ioon after uuitiiiK again in one 
body ; and at iotcrralj flout like wav ea, letting fill 
portions of ignited matter, Uke spark* from a tire. 
They are more frequently observed in winter than 
ID nmmer. and cast the strongest light in roiuy aod 
moiat weather. They exist mostly od the banks of 
brooks and rivers, and in morasses; but are Like- 
wise seen on elevated grounds, where they are, 
however, of a comparatively diminutive siie. 

In the month of March 1728, a traveller being 
in I mountainous road, about 10 miles south of 
Bonania, perceived, as be approached the river 
Rioverdo, hetweca eight and nine in the evening, a 
light shining very brightly on some stones which 
lay on the banks. It waa elevated about two feet 
above them ; Its figure describing h p&raitelopiped, 
more than a foot io length, and about six inches 
high, its longest side lying paj-allel to the horizon. 
It* light was so strong that he could distinguish by 
it, very plainly, a part of a neighbouring hedge, and 
the wnter in the river. On a uear approach, it 
changed ^m a bright red to a yellowish color ; and 
en drawing still nearer brcame pale ; but when the 
observer reached the spot it vanished. On his 
fttepping back he not only saw it again, bat found 
that the farther he receded, the stronger and more 
luminous it became. This light was afVerwsnls 
Been several times, both in spring and autumn, 
precisely at the same spot, and preserving the same 
•bapo. 

On the 12th of December, 1776, several very 
remarkable ignes fatal were observed on the road 
to Broma^rove, five miles from Birmingham, a 
little before day^li^ht. A^ great number of these 
lights were plnylng in an adjacent Add, in different 
directions; from some of which, suddenly sprang 
Dp bright branches of light, rr^rniblinglhcexptoRion 
of a rocket, filled with many brilUnnt stars. In the 
esse of the latter, the discharge was supposed to be 
upward or rertical, instead of taking the usual 
direction. The hedge, and the trees on each side, 
were strongly illuminated. This appearance con- 
tinued a few seconds only, when the ignes fatui 
played ns hefure. The spectiilor was not sufficiently 
Dear to observe whether the apparent explosions 
were attended with any report. 

la the month of December, 1693, between the 
7-lth and .^Oth, a fiery exhalation, without doubt 
generated in the same way with the meteors de- 
scribed above, set Are to sixteen ricka of hny, and 
two barii)* 6lled with com and hay. at the village of 
Hartcch, in Pembrokeshire. It had frequently 
been seen before, prncerding from the sea, and in 
these Instances la^ited for a fortnight, or three 
weeks. It not only fired the hay. but poisoned (be 
gra&s, for the eitenC of a mile, so as to induce a 
distemper among the cattle. It was a weak blue 
6ame, easily extinguished, and did not in the latst 
bum any of the men who Interposed their endea- 
-fours to aave the hay ; allbough they ventured, 
not only close to it, but sometimes into it. All the 
damsgo sustained happened, constantly, in the 
night. 

Belonging to thla class nf meteors is the ^raco 
VffJlffu, a fiery exhalation, frequent in marshy and 
eold countries. It is most common in sumaier ; 
and, although principally seen playing near the 
Wanks of rivers, or in boggy places ; stUl it some- 



times mounts up to a constderable height in the alr« 
to the no small terror of the amaxed beholders. Itl 
appearance is that of an obloog, aometim'* nmndiih 
fiery body, with a long tail. It is entirely harnslnM^ 
frequently sticking to the hands and clothes of 
spectatora, without doing them the least injury.— 
Thflt cnrioos phenomenon, observed by Humboldt« 
in South America, called the lantern of Maraoaybo, 
is, undoubtedly, onnlogoas to those meC«or» w» 
have been describing. 

To the Editor q/ Me Magasine of ScUnce. 

SiK. — I road with great pleasure an article, in No. 
48, of your excellent Magazine, on the 0x7- 
hydrogen blow-pipe invontrd by Mr, CiumejT- 
I'raly he is wuriny of greni praise fur haTuig \i%\% 
iiilg the himd of iJieexpericnentalisI 90 powerful an 
agent as the lUme of Ihe roixt'd gases. Fur thta 
purpose Dr. Clarke had some years bpfure inrentcMl 
ihc compression blow-pipe, the risk in using it was 
so fearful as practically to forbid ila adoption. 
But however vast a sirido was madu in the cua- 
struction of Mr. Gumey's instrument over the 
furmcT plan, room was still left fur furihor tm* 
provemeiit ; for in usmg this blow-pipe, if tha 
preasurc on the bladder be irregular, the flame jjs 
apt to recede iliroiigh the chamber of wir« game 
and asbcaioa, and blow out the cork of Ihe water 
cistern; which circumstanre though unatlcnded 
with danger is aufHciently annoying to lendar nil 
vmpruvemeul desirable. This ia iu a great 
remedied by the jet ahovii in 
J^^. I. 




which was invontcd by Mr Hemminps. It con- 
sists of a cylinder about 4^ inches long and 4 of 
an inch in diameter, with a acre^w at one end l» 
attach the bag or bUddor contAining the mixed 
gases, and a jet at the oOier end, throueh which 
the gases issue and are burnt. The c^'linder G is 
filled with exceedingly fine brass wire cut into 
lenglhs, and made up into a bundle, and then 
forced into the body so as to occupy the whole of 
Ihe interior. The pas which enters is obliged to 
pass throagh the capillary passages formed be- 
tween the wires, which in ordinary caaes is snA- 
clcnt to prevent the flame from returning. But 
(his jet is not in every caae safe ; and the risk that 
is always altendant upon having the gases m the 
same vessel rendered it desirable that some olher 
plan should be devised, so as to enable them to be 
kept separate, until they reached the point of 
combuflion. This in part is accompliahed by 
using the apparatus, shown at 

Fiff.2. 




in which the hydrogen passes through the one 
tube, and tiie oxygen through the other tube, con- 
BoquGDtly they do not mingle until they leart the 
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itoLntA of Oi« jcU; thus perfect safety is attained, 
put the mixing of the gaara i« nut complete. 

Another plan was lo hare two tubes, oda inside 
tbc other, as shown in 

Fiff.3. 




in which the oxvgen enters at the end and poucs 
tip ihc centre tube, as shown bv the dulled lines, 
and comes out at the jet. the hydrogen entera at 
ihe top aud pasnea outside the oxygen tube, and 
cocnrs out at the same jet a cap is put over the 
end, aud ihe gases paas out as usual. 

This is in substance the jet of Prof. Daoicll, 
and Mr. Maugham. In both the last described 
jets the pascfl arc contained in separate bladders 
«r ba^i which arc connected by flexible tubes, to 
the proper part of the jot. This last though rery 
ccmveuient is not free from dnngor, for if the 
prcssnre on either of the bags is taken 00*. or not 
tq^sal to the other, the gas which is under the 
fi«Atesl pressure will be forced down the other 
tatw, and render tbe contents of that bag explo- 
tkte. This though apparently a trifling thing is 
not really so ; for in two instances within my own 
ICBOvledge. Uie bag thus circumstanced haa ex- 
ploded, aud caused great destruction of property. 

Prom these remarks it appears that to bum the 
gases with safety and yet with perfectncss of 
mixlare, it La necessary that the apparatus should 
be so arranged as to allow the gases to pass from 
the bladder or bags to the jet, but prcTont any 
from retoming. These desiderata arc fully ob- 
lAlB«d in the jet consLrucled by Mr. Pabncr. of 
Mewgatc-«troet, which is shown in section, in 

Ftff. 4. 




TTiecnd A is connected willi one bag or bladder, 
and the end B with iliu other; the gases pass 
through the separate tubes as mnrked. into tt.e 
domW (which is Oiled with the finest wire 
nan and in tilterinir, as it were. throUKh which 
ttt gaoes become perfectly mincled,) and from 
tikMiee to the jet which i* secured into the hole iJ. 
At E B an* two conical \alvcs opcDUig mwards, 



which allow a free passage for the gases in the 
direction indicated by the arrowa, but which frem 
(he nicety of their construction instantly close, 
if there is any pressare in the opposite direction; 
so completely is this the caiu'. ihut the jet may bo 
used for either gas separately, wiUiout screwing a 
cap into tlie other onfice. Thus are we in poe> 
session of a jet, at once convenient, safe, and at 
the same time ensurtng a pi'rfect mixture of llie 
gases, without which n creat portion of the uffcet 
is lost. With hearty wishes fur tbc success Kit 
your Tsluable journal. 

1 remain, youri truly. 



GROVE'S VOLTAIC BATTERY. 

Mr. W. R. Grove, M.A.,baB constructed a small 
battery consisting of serrn It queur-g lapses, contain- 
ing the bowls of common tobacco-pipes ; the metals, 
zioc aud platinum: uid the electrolytes, concen- 
trated nitric and dilute muriatic acids. This little 
apparatus has produced effcctii of decomposition, 
equal to the moat powerful batteries of the old 
construction. Mr, Grove has since tried Torions 
combinations upon the some principles, and though 
some of the rarer substances, socb. for instance. ■■ 
chloric ocid, bare produced powerful combinaiions, 
be has found none superior, and fen- equal, to the 
above. Mr. Grove has, therefore, ecouomtzed the 
materials ; thus, on the side of the line, salt and 
water has been found little inferior to dilats muria- 
tic acid ; and it dispenses with the amalgamation of 
the ziDC. By using flattened porellelopiped shaped 
Teiaela, instead of cylindrical, the concentrated add 
is much economised, the space diminished, and the 
metals approximated. (According to Prof. Ritchie, 
the power is inversely as the square root of the 
distance between the metals.) 

A hastily-constructed battery, upon tliis principle, 
was presented to the Britifch Association. It 
consisted of an outer cape of wood, (glased earthen- 
ware is better), 7^ in. by 5 and 3, separated into 
four flat compartments by glass divisions; into 
which are placed four flat porous vessels, measuring. 
In the interior, 7. 2^, and 3-lOthB of an inch: 
they contain each three ounces, by measure ; the 
metals, four pair, expose earli a surface of 1 6 square 
inches -, and the batttiry gives, by dccorapoMtion of 
acidulated woter, 3 cubic inches of mixed gases per 
minute ', charcoal points burn brilliantly ; and it 
heatf C inches of platinum wire l-66th of an inch 
diameter ; it5i eflfect upon the magnet, when ar- 
ranged as a single pair, is proportionately energetic ; 
it is constant for about an hour, without any fresh 
supply of acids. The porous vessels are identical in 
their constitution with the common tobacco-pipe. 
Its power, with reference to the common constant 
battery, is, e*/ert* parihu*, as 6 to 1, but tbe pro- 
portions vary with the series. The cost of the 
whole apparatus is about 2/. 2i. During the opera- 
tion of this bnttery, the nitric acid, by losing sue- 
oessive portions of oxygen, assumes, first a yellow 
then a green, then a blue color, and, lastly, becomes 
perfectly aqueous ; hydrogen is now evolvod from 
the platina ; the energy lowers, and the action be- 
comes inconstant. This valuable instrumeut of 
chemical research is here maile portable ; and, by 
increased power in diminiiihed space, its adaptation 
to mechanical, and e*ipecia11y to locomotive pur> 
poses, becomes more fe^tslble. 
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ON AUSENIC, 

COKTAIXED NATCBALLy IN TUK ULUAll BOOT. 

M. Obf I LA hu re&d a memoir ou the abore eab- 
jec( btiforo the Koyiil Academy of Midiciuc; llie 
experimenU detailed were made with &1. Cvuoibe, 
and their object wai to solre the foUuwiiig 
questions : 

Itt. Does aneaic «zist originaUy in the hutnaii 
body 7 2ndly, Do the riscera contain any ? 3rdly, 
Can ita existence in the mu»clesb* proved? 4thly, 
I« it possible to determine that the arsenic ob- 
tained from a corpse if not that which ori^nally 
existed among: the elements composing the tissues, 
bnt waA introduced into the digestive organs, ap- 
plied to the exterior, ftc. 7 

I, Arsenic exists in human bones; if the bones 
of an adult be calcined, taking care not tu rai»L' 
the temperature too high, and to avoid contact with 
the fut:). these bones, when reduced to powder And 
treated with purifled sulphuric acid, and then tried 
in Marsh's apparatus, will yield brown, brilliant 
and thick arsenical spots. This result was ob- 
tained both from the bones of corpses of adults 
who had been dead some days, or buried fur some 
months. 

When the calci]iatlon is effected at a white heat, 
no arsenic is obLniued, nor is any procured from 
the bouos of commerce reduced tu asoft paste; but 
if they be subjected to heal and lUu nr^L-esses indi- 
cated (nilric acid, potash and sulphuric acid), a 
certain quantity of arsenic is obtained. 

From this ^rst series of experiment, which 
amount to fourteen, I conclude, says M. Orfila, 
]6t, That the bones of the human adult, of the 
horse, ox, and sheep contain minute poitioris of 
arsenic, which it is po«iblr to discover by trt'ating 
the bones with potash purified by alcohol and pure 
sulphuric acid. 

Sudly, This quantity of arsenic is not increased 
by long burial. 

3rdly, Vitrification removes a portion of it, 
which is undoubtedly occasioned by the volatiliza- 
tiun which it occasioos. 

4thly, Among the conditions favorable to the 
discovery of arsenic, must be especially reckoned 
that of not calcining the bones too strongly, and 
secondly to avoid carefully Iht- contact nf fuel. 

5lhly. When bones arc treated with water and 
ebullition, no arsenic is discoveiable. 

6thly. If in operating in thia mode, any arsenic 
be detected, it has certainly been in some mode 
inlrodnccd into the economy. 

It. Ho arsenic is found in the viscera unless it 
has been absorbed. I'hc organs of a dog which 
vas bung, treated by the usual processes, did not 
yield any. l*be blood, brain, the liver, spleen, 
kidneys, intestines, stomnch, &c., gave no traces 
of it. Carbonized with nitric acid, and afterwards 
tried in Marsh's apparatus, white opnque spots only 
were obtained, and these were also produced with- 
out llic presence of these orpanic mailers. 

The liver of an adult gave none; nor did the 
dccoctiuns made with variuus organs yield any. 

From these fuels we may conclude, observes M. 
OrBta, bnt not positively, that the viscera do not 
originally contain arsenic; or to slate tlie fact 
more accurstoly and not to prejudge the case, it 
msy be asserted, that they do nut yield nny when 
treated wiih boiling wntcr, sulphuretted hydrogen, 
or wheucarbonircd by concentrated uilric acid,&c. 
It may ho happen iJiai the quantity is too small to 
be delected by sulphuretted hydru^cu, of that it is 



lost by carbonixallon ; bat by acting on • taifs 
qnantuy of brain or other orTai;s, it may be de- 
tected. At any rate, it is sumcient at pre^eni t^ 
have asceitainc'd, that the viscera yield uv 
by the reactions described, unless it has l- 
troduced by poisoning. 

III. 1 lis not proved that muscular ft«shcoD(aiM 
arsenic ; twelve pounds of it taken from the corpse 
of an adult, carboniied by uilru: a<.id and taetnd 
by Marsh's apparatus, gave w)^!'- i ;.ui .^ *.(..,(. 
some were brilliant, with a b: 

were yellow, and had an ar«i. 
diMolvcd in boilmg nitric acid, tUty ^^*c u^ aIUu- 
ceoos smell when put on red-hot charuual ; in 
fact, they possessed none of the charactc.i ' 

arsenic. These spots were, howeiur, vet 
rous ; submitted fur nesrly ttieiity d^^ 
current of sulphuretted hydrogen gas. iti 
no indicatiun of arsenic. It is possible t < 
were a mixture of arsenic and animal matter, and 
that the muscular flesh of two or three budiee 
might yield some by analysis; lastly, other pro- 
ceases may discover it in the same quantities as 
those employed, by occasioning loss loss; tht^rcfore* 
adds M. Orfila, I will not conclude, positivtlyt 
that arsenic does not exist in muscular flesh. 

IV. It is possible to aflceriain that the arsMiia 
which may be discovered docs not come from t^ 
organic substance itself, but that it has be* r - — 
biued with it by absorption. Fur if it be 1 

the bonos, it will not be removed by lont L , 
in water, unless it had been introdnrnd ; and the 
same holds good with respect to the blood and thtt 
organs which have been examined. 

Lastly, if the muscles yield spots, someofwhioh 
resemble arsenic at tiriit sight, the di^jtinclive 
characters which have been stuled uiu^t be i«- 
membercd ; and if the subject h.id taken arsenical 
remedies, this circumstance ouktht to be p.iritcu- 
larly attended Xo.—~J<mrnaI tie Chim. M»d., i3«r. 
1839. 



PREPARATION OF GOLD-BEATERS' 

SKIN. 

This manufacture requires the previous freeing of 
the muscular tunic from the other nu-i'" 
which constitute the gut. Anatomists di^ 
in it three membranes; viz., the exteri,.., .l-, 
termed the pentontai; the middle one, or musette 
tar membrane ; and the iulernal. or mucoyM mem* 
braue. Formerly, tlie guta were subjected to the 
putrid formentalion, in order to separate the pen- 
toncal and mucous membranes from the muscular 
one; and this process was accompanied with such 
a foclid cflluvium, that the auihoritiea obliged tho 
manufacturers to establish their works at a dii. 
tance from all other habitations. In 1820, the 
Prefect of Police, of Paiis. proposed to the Sonfti 
if Encouragement, to offer a prixe for a jirocess, 
either chemical ot mechanical, of offeclmg this 
ohjKct wilhout submiltiug the guU to the putrid 
fermenlaliou. 

After the guts have been freed from sll Kreaai- 
ncss. by the usual methods, and turned inaide-oil^ 
they are to be put into a tub, capable of cunlaiiiiiig 
as many as are produced from 50 oxen ; atui Iwu 
buckets of a weak alkaline liquor are to be puuiej 
upon tUera. If ihey BJiould not be sufllciently 
wetted, throw over thein another buckei-tnll of 
well or river water ; they are then to bo iroU stirred 
up, and left to steep all nighL At tlic ead sf Ihia 



fim- '"-I- -^--rmismembrniie may be rcmoTed with 
»« .y AS it cuuld be ah«r many days uf 

ptii -ution. 

ibe oiUce operutioDB may be afterwards per* 
fforated in Lbo usual manner. 

When the workman has stripped off that part 
ftf the psritoueAl membrane which surrouads the 
««rtfa, he ukes from *i to 2| feet in lengtli of it, 
•Ml iiiverti It, or tarns it inaide-oul ; he ihcn 
F«Ave« it to dry; whea dry, it resembles a pack- 
thread. In ihH 4tate it is sold to the manufacturer 
of KuM-beater's skin ; who takes the dried mcm- 
bv.> »>.iks thrm in a rery weak solution 

ri ^^'hcn sutHcioutly soaked, su as to 

b.. gvlattouus, hfi places Ihcra on a 

w . k, IP screpo ihcm clean, and cut 

tt< ■ ih A knife. When the pcUirles ore 

wull cluttt:at;d, and eufGciently freed from the 
water, they are exicndod on wooden frames, three 
•T frmr ft^t lung, and filmut ten itichts wide; 
ihnit: are formed uf two n]irii;hla, joined by Iwt) 
CtOK*- pieces ; tlie cru;iS'[)ieri's hiive grooves uf 
tkrVV or four Untrt wide made in Ihrm. 

Ill order In extend the membrane, the workman 
tekrs it in hit hands, and affixes one end ol it, by 
ttaclutinousqnahty, to the top of the frame, taking 
c.'i ' ' .' p.irl of tho inlt'btine which formed 
(5)' i It be pliii'-ed next to the frame ; he 

ih-2.- - -.- L'Ti'ry way, and causes it to adhere 

•u the oiber end of the frame : this clfected, he 

t»k«s another membrane, and applies it upon lliat 

which is already extended, taking care that the 

BiiiscQlar membranes ahoald be in contact with 

-V thet : in this way, they become bo per- 

I'led tuf!ether, as to form one solid body. 

!*.> MiPinbranes soon become dry, except 

luties, which are glued to the cross- 

< Line. When the whole is well dried, 

•:uta the pelliclcfl across at each end 

r. iiifr, and separates them from the 

liried and stretched membrJiucs are 

i to another workman to pive them 

a ration, and to cut them into con- 

i>k finisli the pellicles, the workman 

i«jh band separately, and glues it on a 

framt* to that which we hare bofure 

' ^ a without a groove: ho applies the 

' edces of the frame, and plaueB on it 

a pellicle. When quite dry, it is 

kied orrr with a solnlion of one ounce of ahim, 

cd in two wine-quarts of wutur, nud again 

Inw^<] to dry ; it i« then coated, by means of a 

ifvtni:c, with n concemrnted solution of isinglass 

>*. in which acnd and aromatic sub* 

'•een steeped, such as cloTes, musk, 

>u. &L\ ; these last substances are 

-eels from attacking the pellicle. 

coated with this composition, 

'■!•' 'voikmeii call It, prounde</, they, lastly, 

:( with a layer of whites of e-gga. The 

LB then cut into pieces of about fhe inchoa 

; sabmitted to the action of a pres.% to 

them ; and then formed into small packets 

books foe sals to the gold-beaters. 




DRYING SEA WEEDS, 

ST 1. 1. DKIMUOND, M, S. 

«f tk» kelful Hitorsl History Socitt)' 

Tv> flcvt object to be attended to in proserring 
■trifia plajiis is t/> have them washed perfectly 



clean before spreading. There should not bo left 
upon them a particle uf sand ur other foreign body, 
unless in some rare instances a parasitic species 
may be thought wurtliy of keeping, on account of 
its rarity, or becanse it may add an additional 
beauty to the chief specimen, it is a good practice 
to wash them befurc learmg the shore either in 
the ica, or in a rouUy pool, or, as is someiimea 
more convenient in soniu localities, in a rivulet 
discharging ileolf into the ocean, Utoneh, as will 
be afterwards explain-d, the Ia.-it practice proTes 
very destructive to tho beauty of some spotues. 

The foreign bodies to be got rid of arc fragments 
of decayed 8ca*weeds, atnd, grarel, and sometimes 
portions of the softened surface of sandstone of 
argillaceous rock on which the specimens may 
have grown, togetlier with the smaller teatacea. 
and the (Jotattinn Q^.inalu, &c. At Caimlough 
Bay I oxpericiiced most trouble in thts respect 
from tho Kciocarpi, which confervic were so geue- 
ralty diffused, as to be entangled with almost every 
other species of sen-plant. 

After the greatest pains which we may lake to 
clean our specimens at the shore, there will genc- 
mlly be found much to do before they can be pro- 
perly committed to paper, since foreign snbstancas 
will continue attached to them with much perti- 
nnciiy eren aftor we may have been aatisticu that 
they are perfectly clean. It is therefore necessary 
to prepare each specimen by examining it in fresn 
or sea water in a white dish or plnte, so that every 
thing foreign may be detecteJ and removed. 

The next thing to be attended to is tho quality 
of tho paper on which the specimens are to be 
spread ; and here a great error is generally com- 
mitted, in using it thin and inferior, by which, if 
the specimen be worth pre8er\ing, it has not proper 
justice done to it. Much of the beunty, indeed, of 
many Bpccit-a depends on the goodness of the 
paper, exactly as a print or drawing will appear 
belter or worse, as ti is executed on psper of a 
good or an inferior kind, Some species, too, con* 
tract so much in drying as to pncker the edges of 
the paper, if it be not aufficienlly thick, for ex- 
ample, DeteMeria taeiniata, and this has a very un- 
sightly appeunmco. That whicU I have from 
experience been led to prefer is thick music-paper. 
It closely resembles that used for druiring, and 
the sheet divides into four Ioavcs, of a moat 
convenient size. 

Whatever pains we may have taken to clean 
the recent specimens, we shall often And, when 
sprcadtiip ihem, that some foreign particles con- 
tinue attached, and for the remoral of tiiue a pair 
uf dissecting forceps, and a camel-hair pencil of 
middle aiso, will be found very convenient. These, 
indeed, are almost indispcnsiblc, and will be found 
useful on more occasions than cau here be speci- 
fied. A silver probe, with a blunt and a sharp 
end, is the moat convenient instrumont for spread- 
ing out, and separating branches from caoh other, 
brit nny thing with a rigid pomt, such as a large 
needle, or the handle of the camel-hair ptsncil 
sharpened, will answer. A large white dinner-dish 
lerres perfectly well fox si)ronding the specimeoa 
in, and all that is further necessary it a quantity of 
drying papers, aud some sheets of blotting-paper, 
with three or four flat pieces of deal board. 
Nothing answers bettor for drying than old news- 
papers, each divided into eight parts, but it is 
necessary to hare a large supply or these. 

The beautiful and common Plocamium eoeei- 
neum is one of the most easily preserved spedas^ 
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And in«^ he taken as itn ex&mplfl of the mods of 
pooMdinr with muct of the oLhera. The lUips to 
DC ptinnrd are na follow*, — 

1. The specimen u to be nerfeelly well clc«Tie<l. 

2. A dluiier'dirth to be tilled about two-tliirls 
with clean fresh water, 

3. The paper on which the specimen is lu bo 
spread, to be immersed in the water in the dish. 

4. The ipecimen to be then placed on the paper, 
and spread oat hj means of the probe and camol- 
hair peocU. 

&■ The ptper with the specimen on it to be then 
slowlj witharawxt from the dish^ sliding it orer its 
edge. 

6. The paper with the specimen adhering to it, 
to be held up b; one corner for a minute or two, 
to drain off the waficr. 

7. To be then laid on a paper, or cluth. upon a 
toble. and the supcrfluoud water stiU remaininfr to 
be removed by repeated pressuru of hloliiuy-paper 
upon the specimen, bediming thi:i operation at the 
edges, inJ gradually encroacIiiaK tuwanik the 
centre Lill the whole can be presaea upon without 
danger of any part adhering lo the blutiing>pAper, 
which probably would be the cose, wurc the latter 
applied at ooco to the whole specimen. 

8. The specimen then to be laid on a couple of 
drying papere placed on the carpet or a table ; two 
men papers to b« laid p?«r it, and then the piece 
of boMd, on which latter a few books are to bo 
pat, to give the neceftMry pressure. 

9. These papers to be changed every half hour 
or oAeoer, till the Apcctiitea is sufiicicully dry, 
(A number of specimens with drying papers inter- 
posed, may be prcased at once under the aaiao 
bosrd.) 

Though the ahoTe method is in general the best, 
yet there are Tariou« species, and among these the 

Plf^" " •-^rcineum itself, which dry perfectly 

*• ' exposure to llic open air without 

pt'- z had recourse to at all; and some 

can oiily tc preserved iu the latter way, being so 

Slutinotia that they wilt adhere as strongly to the 
ryiiig pa{wr laid over them as to that on vhich 
they ATf- spread. Pr«*s»iire. however, is necessary 
aAer iJiry have dried, lur the purpose of flalteaing 
tkem. 

An Lndufpensibtc requisite to the drying of 
marine or frcth water algw it a portion of old rag. 
neither of s fjuality too tine uor too coarse. WUun 
the ■paci m en has Been spread, as ditecti^d, upon 
ilh$t9§»$ <m whkil it IS to remain, a piece of rag 
■HMlrt to cover it ilumtd be laid ovei. and then 
It may be inieitnaved under the boards for prcS' 
■arc. The rag prevocta the iie*^9«ly of so much 



core tB taking np the moi- 
r»qii)res. never adheres l« -. 
dnr* leevaa them, while ui 
fltlvas aUck firmly to the 
have beea sf«cad. 
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uii- ^i«tii« theni- 

cn which they 



PROGRESS OP RAfLWAYS. 

Darittglhs past year, (lt^,)11i« fotlowtng lionof 
BeJlwey lievw either been partially opened, or 
epeaed thtmiehoat thmr whole esieut :— > 

The Z^miom amd SnmtAampton Rstlwiv to 
■hirb Ihsoaneof ffeerA WtJttfrm hat been yivta, 
was Qp«n«d on i'ltt** !*», fijhx milr» orwanl, (n 
B<shig«tuk«, At. ... sucj Win- 

chtatat ; Uartt. . n« betwvaa 

IH' nchsster a&^ i'<vt>H^<i'iKv i^r ^umpiaiiaa. 

The Or«at WttUrm Ito* was fluther ep«aed on 
Jdy I. 10 TwWor^, Av» mfla fr«m BotdlDg; tt 



i having been previously opeoed ss Ui 
* Msidenkfad. 

I The Saitem Cwnliti Railwsy is u 
I hare its teimtDi at Webb'c 8<)usr^j 
I Bishopigate*«trect Without sod Shoredi 
LoDilon, and at Great Yarmoulb— ^ dia 
l36mUei: the cngiueer is Mr. Bmilbwaits. 
I this line, 10^ milei, bemeea lh« MiU-«nd 
! and Homford, were opened do June IS. Tl 
I tance ii a series of viaducts and bridges; 
[ being 50 bridges, one of which croeaas the 
I with a span of 70 fe«L 

The iCtanchejter and Leedi Railway was 
I from Maocbrster nnd Littlt^borough. a dii 

16 milrs, on July 3. 
I Of the Y<n-k and S&rtk Midland Raawtr. || 
! miles, (beiwseu York and the junctkov of 
Rnilway with the Leeds sad Se\ttj Une^) 
opened on >iay 30. 

The Midland Ctmntiea Hailaay was 
between Derby aad KoktinghaiD, naaily 16 
I on June -1. 

I Of the Ciatffmr amd Ayr Rnilway, lh« 
between Ayr and Groioe were opened nn Al 
The SinutnffAom oitd '^- ' ' ■ 
' 3^1 miles, was opened i 
; Ihit work bas bf'eo couii 
I at a cost not excfedtug llir e«umat«. 
most im)-ortJinl, •« nprnmjf A dirt><-t r. 
I from the nnrth to I' :^ 

sod Exeter; ibc i 

coinpletinit thr cii. ...CiUg p 

, the last s^ssiou of 1 

The Loudon a„- llailwsy, 1( 

16 yard*, crossed U\ iV bridgei» wie 
lhroiif(hnut on June 1. 

The Ncwcn - ' V ■' <•» '- '• 

miles, ems o[ 
however, \% a ■ 

The BrandHmg Jwitction hailwav is i 
connect thr Tyne and lb*" Wrar, an'! H» i' 
at Cal«**bead with the N'' 
lo complete « railwa* (fi 
Grrnidu 0( t^'an and the L;.^.. o>-. .•••. 
opened on Srrilembcr 5. 

I'ho Ayttfbnty Branch of lh« h\ 
Railway, a straight line, 7| miles lonj|« 
been opened, the junction is made at C 
3& milfs from London. 

C^ Tkt PmkUe ere ra^wvC/W^ 

VM. i. ^ lAte Ma^mnm* i» mm rr«^. 
komtd M etoik mmd irtttrtd, priet S«. M. 

CUik 0>9tr; Ottttrtd), fitr Umdtt^, maf 

k*d t^ tk0 FnlHUktT, pHet lUdL 

CORRESPONDENTB. 

A rawwTAWf KtAoaa^Jl swlsttMi lo hie feMtMi 

numbrr. 
C. C— Wff 1u«a sMrcbad 4llic«wUy. kel «se 

mum (hnn wv h«v« Klrvwtv atatod en " 
J. D. N — W r— rKOTOOSH. •h*lt be 

as poiMhU 
tl. K •^lliMM't root u «<^ to rotor vk««w 
WlU C«rTMp«a4pato obllg* it* hj fetfMof taM* 
M«M Cfleit»b ward or trtt»< : ryffc r i w9 MS 
•mH •*»■ Gtwk iDv«iwe« tfMMcsaaarj irsflMsi 
W ua awas aaawars la nor mmtL 





Aaaki f«v K«vtaw, 

tryOMa, kA, to W -AA I U> Ika 

PrtsMi StrasI 1 lal 
Leosfa mM »• paal pali 



.Pn«l«4ky n ru«vi«,«.WMI*ll«net.aw. Mm 
PabUalw(t.r*i»nt Sanrday W W Bain&ia, It. 
Raw. awl may b« aa4 of all 1 
Tvww aed Catfatry 
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GEOLOGY. 

POSITION AKO OKNSVAL AmaAKGKMKNT 
or ROCKS. 

At k time wh«n Gcolo^ eog«gr» »o ranch of the 
sttention of the scientific world, and to which it 
will be ftdTtnable occasionally to direct our rwders 
AttentioD t it may be agreeable, and we art wurt it 
will be uaefiil to give a paper, pointing oat the 
general arrangement of the earth'a strata, and the 
natural poaition of ita ro«ka and tDonntaiiis, as in- 
trodoctory to any future remarki, which particular 
circumitancee and disco»eriea may lead ua to. The 
following, thoagh not aiming at acicniifio daiaifica- 
tion, will, we tniat anawer the purpose of com- 
municating a general knowledge of the aubjcct, 
intending at another period to explain each diviaion 
more fully, and alio to notice the organic remaina 
diaeovered in certain of the strata. 

Rocks are gcnermlly divided by geologiaU into 
two grand dtvisioni, distinguiahed by the nantea of 
primary and t^rondary. 

The primary rocks era rompoaed of popa cry*- 
taUiofl matter, and ceruin no rragracuu of other 
rocks. 

The secondary rocka, or atrata, consist only 
partly of crystalline matter ; contain fragments of 
other rocks or strata ; often aboond in the remains 
of vegetables and marina animala ; and sometimes 
contain the remains of land animaU. 

The primary rocks are generally arranged In 
large masses, or in layen Tertical, more or leu 
inclined to the horixon. 

The aecundary rocka are nsaally disposed in 
strata or layers, paralloli or nearly pnrmllrJ to tlte 
bonzon- 

The number of primary rocks which are com- 
bonty obsetTcd iu nature are eight. 

First, ffraniff, is conipoaed of <|unrty, firliUpnr. 
and mica ; when ihe.^c iiodies un* arranged iu rfgu- 
lur layers in the rock, it is called y»«/«. 

Second, mifraeeotm mcAui/um, which is composed of 
quarts and mica arranged in layers, which are usu- 
ally corvilineal. 

Tliird. tienite. which consiflta of the aubitance 
called homhlrndtr and fieldsjHir. 

Fourth, 4rTytrnfi»f, which is roosdtuted by fietd- 
apar and a body uamcd resplendent hornblende ; 
and their separate crystals are often so small aa to 
give the stone a uniform appearance : thia rock 
■bounda in veins of a subftanoe called afratite, or 
90ap roek. 

Fifth, porphyry, which cooaitta of crystals of 
fieldapar, embedded in the same material, but usu- 
ally of a different color. 

Sixth, ffranvlar marble, which consists entirely 
of crystals of carbonata of lime ; and which, when 
ita colur is white, and texture fine, la the aubstance 
uaed by atatuanes. 

Seventh, cfiforife tckitt, whiek eoofiets of oUo- 
rit«, • green or grey substance, aomewbat anologooa 
to mica and fieldspar. 

Eighth, quarttotf rock, which ia compooed of 
quart! in a granular form, aomelimes united to 
amoU quantitirs of the crystalline elementB, which 
have been mentioned aa belonging to the other 
rocks. 

The secondary rocka are more numerous than the 
primary ; hot twelve varietiei iadude all that are 
usually found ia these ialanda. 



First, ^romroele, wbieh conitfta of frvgnunti 
qnorti, or chlorite adiiat, embedded ia ae^Mi^ 
principally compoaed of fieldspar. 

Second, ti/ireewi* tmtdaitme, vhich is compoaadof 
fine quarts or sand, united by a liliaeona cemeot 

Third, linustone. conatfiting of earbonate ofia*^ 
more compart in its texture than in the granahf 
marble ; and often alKvaoding in marine exuvia. 

Koarth. olvminouM tehitt, or *Ao/e, confisttu; <4 
the decomposed materials of diflVrent rocki om 
mented by a amoU quantily of ferrugioou « 
siliceous matter ; and often containing the imprei- 
sions of vegetablea. 

Fifth, calearew* Mmtdgtone, which ia cmlcarooai 
sand, cemented by calcarenns matter. 

Sixth, iron wlone, formed of nearly the «at 
materiais as alumiooas schist, or schale ; but cea- 
taining a much larger quantity of oside of iron. 

Seventh, bvmll or wkrmlone. which coostrti rf 
fieldspar and hornblende, with materials derlfd 
from the decomposition of the primary rocks ; tte 
crystala are geacnlly ao small as to give the rodia 
horaogeneoita appearvooc ; and it is often iMipi— I 
in very regular columns, having aanally five oriiz 
sides. 

Eighth, bittiminamw or e t tm m ^n roe/. 

Ninth, ffypttim, the aabatance ao well knowa b? 
that name, which eooibte of aulpbate of lima ; «a4 
often contains sand. 

Tenth, roc* »tiit. 

Eleventh, chalk, whieh nmolly aboanda in ir* 
mains of marine animala, and eontalna boi iiaital 
layen of Hints. 

Twelfth, piufn-puddiHQ Hone, consiiting of pl^ 
bles cemented by a femsgjnoua or atliceoaa eeaaiit 

To describe more particalarty the eonstitiuat 
porta of the different rwka and atrata will be Ultlr 
understood, unleea the s pecimena could be eiaaiaai 
by the eye ; and a close inapection and oompariaoa 
of the dilTiTent species, will, in a abort time, enabls 
tti^ most common observer to diftinguish them. 

Tlic highest mountains in thaoe iaUnds, and 
indeed in the whole of the old continent, are co«* 
stitutcd by granite ; and this rock has likewise beea 
found at the greatest depths to which the indostry 
of man has aa yet been able to penetrate : micace* 
ous schist is ofien found immediately Hpoo gruite^ 
serpentine or niarhle upon micaceous sehisC ; bvt 
the order in which the primary rocks ore irrounod 
together Is various. Marble and aerpr> 
usually found uppermost ; but granite, i 
aecnis to form the foundation of tiie rocky 
of the globe, is yet sometimes discovered 
micaceoua achiat. 

The secondary rocka arc always incumbent en tho 
primary ; tha lowest of them is usually grauwacke ; 
upon this limestone or sandstone is often found ( 
coal generally occurs between aandstone or shale t 
basalt often exists above sandstone and limeateoe ; 
rock salt almost alwaya occurs aaaociated with nA 
sandstone and gypsnm. Coal, basalt, aandstonor 
otid limestone, are oftea arranged in dUferent aJMr> 
nate layers, of no considerable thickneos, so oa to 
form a great extent of country. In a depth of less 
than 5O0 yards, 80 of these different alternate atraU 
have been counted. 

The veins which a/ford metallic «iibetanc«s, an 
fissures vertical or more or teas inclined, filled with 
a material different from the rock In which thej 
exist. This omterial is almost always crystaUiae ; 
and usually consists of calcareous spar, flour 
quarts, or heavy spar, ettlwr separate or 



strata 
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TV) meUUic aulMCaiic«s are genenUj dUpericd 
tkrxigh, or confutedlr luUed with the«« cr7stailine 
biHeii. Tile «eiiu In hard ^raniu tcldom aflbrd 
a«di tudul roeUt ; but tn thr veiai ia toft graaiU, 
mmI in grwua. tin, copper, and lead are found. 
Copper Slid IruQ mre the oaW inctaU utmlly found 
la the vrina in ft«q>entine. Micac«oat schiit, 
MeniCe, uul granular marble, ire seldom meteUifer- 
otu roeka. Lc*d, tin, copper, iron, and tasnj other 
BMtalB, are fonod in the veini in chlorite schJst. 
OraawBcke, when it contain! few fra^nenU, and 
eiitCs in larj^ masnes, is often a metalliferoua rock: 
Tb^ precious metal*, likeivise iron, leid, and anil- 
■ony. are found in it ; and sometimes it containa 
rous, or maaacc of atont coa/, or cual free from 
bitumen. Limestone i*^ the f;TtAt metalliferoos rock 
oi the leoondary famUy ; and lead and copper are 
tha metala moAt UAually found in it. No mctaJlic 
vcfaM have ever been found in shale, chalk, or cal- 
carrooa aandatone ; and they «re very rare in basalt 
■od ailiocotu aandstoae. 

In cases where veins in rocks are exposed to the 
adMoaphcre, indications of the metals tliey contain 
mmj ht often gained from their suptr^cial appear- 
ance. Whcaever flnor spar is found in aveie, there 
is always strong reason to suspect that it is asso- 
«iated with metallic substances. .\ hrowo powder at 
the amrhMof a vein al trays indicates iron, and often 
tia t a pale yellow powder lead ; and a green color 
ia a rein dcnotrs the presence of copper. 

It nay not be improper to give a general de- 
acription of the geological coostituttoo of Great 
Briuio and Irebind. Gninite forms the great ridge 
9i biUa extending from Laud's End throngh Dart- 
moor Into D«Toashire. The highest rocky strata 
in Sonteraetahire are gnnwacke and limestone. 
The Malvern hills are composed of granite, sienite* 
and porphyry. The bighrsl mounlaius in Wales 
arc chlorite schist, or grauwacke. Granite occurs 
at Muuut 5wrrel in Leicestershire. The ^reat 
nagfl of the mountains in Camberland and W'cat- 
Aordaadt are porphyry, chlorite, schist,, and grsu- 
vadte i bat granite is found at their western boun- 
Tkrooghout Scotland the most elevated 
granite, sienite, and micaceous schistus. 
aecondary formstiona are fonnd la South 
west of Dartmoor ; and no basalt south of 
The chalk district extends fVom the 
part of Dorsetshire, to the eastern coast of 
»tk. The coal formations abound in the 
dbtriot between Glamorganshire and Derbyshire ; 
and Ekewise in the secondary strata of Yorkshire, 
Oarbam, Westmorland, and Northumberland. Ser- 
is found only in three places in Great 
i; near Cape Lizard in Cornwall, Portsoy in 
ihire, and in Ayrshire. Black and grey 
marble is found near Padstow in Cornwall ; 
Other colored primary marbles exist in the 
aalgbboarhood of riymouth. Colored primary 
Barbies arc abundant in Scotland ; and white granu- 
rbln I* found in the Islo of Sky. in Assynt, 
the bankA of Loch Shin in Sutherland : the 
coal formations in Scotland are iu Dum- 
i, Ayrshire, Fifushire, and on the banks 
in Sutherland. Secondary limestone 
t^r^f -rp found in mo»t of the low countries 
nVip hills. 

I re are five great assoclatjans of 

uriuius; the mountains of Morne in 

of Down; the mountains of Douegat ; 

or Mayo and Galwa^, those of Wicklow, and 

oi Kerry. The rocks composing the four 





Ant of theae mountain chains are priodpally 
granite, gneiss, sienite, micaceous schist, and por- 
phyry. The mountains of Kerry are cliiefly con- 
stituted by granular quurtx, sod chlorite schist. 
Cohered marble is found near KJIIamey ; and white 
marble on the western coast of Donegal. 

Limestone and sandstone are the common 
secondary rocks found south of Dubliu. In SUgo, 
Roscommon, and Leitrim, limestone, saadstooe, 
ahale, iron-stonr, and bituminous coal are fonnd. 
The secondary hills in these countries are of con* 
siderahle elevation ; and msny uf them have baaaltie 
summits. The northern coast of Ireland is princi- 
pally basalt ; this rock commonly reposes upon a 
white limestonei containing layers of Hint, and the 
same foeails as chalk ; but it is considerably harder 
than that rock. There are tome instances, in 
district, in which columnar basalt is found aboi 
sandstone and shale, alternating with coal, 
stone-coal of Ireland ia principally found in Ki 
kenuy, associated with limestone and grauwacke. 



PROCESS OP THE DAOUBRnEOTYPE, 

It ia pretty generally known that although fha 
French Gorcriimcut have bestowed upon M. 
Daguerre a hamlsomo annuity, for the public uso 
of his extmordiuary iuvenliou, yet ho lias taken 
out a patent to prevent the use of it in this ooun- 
try, not in hia own name but m that of a Mr. 
Berry, in consequence of which it ia furbiilden for 
any one to make specimeus fur sale, or to exhibit 
and instruct othcta in the process whereby the 
operation is conducted ; we are however allowed 
to promulgate the entire and minate procett, and 
tliis wo do in the words of the patent, that our 
country subscribers may know the exaot and 
nulhcntio manner in which Daguerreotype pic- 
tures may be obtained, or made by ihemtelTU. 
The patent says thua : — 

Deacripltoti 0/ tMe Pr-oceat.—Thc reprodoctloa 
of the images received at the focus of the camera 
obscura is effected on plaice or surfaces of silrer 
which may be plated in cupper. The copper serv- 
ing to suppuit the surface or sheet of silver, the 
combLDatiou of these two metals conlnbuting 
towards the perfection of the effect. The silver 
employed ahoald be without alloy, or as pure as 
posalble. l*ho sheet of coppor should be suf- 
Hctently thick lo preserve the perfeit smuothuesa 
and flitnena of the plaLc, so that the imagca may 
not be distorted by tlie warping thtroof, but the 
copper should not be thicker than wlmt would bo, 
required to attain that end on account of tl 
weight of the metal. Tho thickness of the twi 
mcLala united need not to exceed that of a. stoi 
card. The process is divided into Arc uiH'ralionj 
The first consists in polishing and clc.uting ll 
silver surface of the plate, in order to properl] 

firepare or qualify it for receiving the seuBitivt 
ayer or coating upon which the action of the light 
traces the design. The second operation is the 
applying thai sensitive layer or coaling to the sil- 
ver surface. The third in submitting, in the 
camera obacura, the prepared surface or plate to 
the action of the light bo that it may receive the 
im-igea. I'he fourth ui bringing out or making 
appear the image; viciure, or representation . 
which is uut visible wueu the plate is first taken 
out of the camera obscura. The fifth and last 
operation is that of xcmoriog the senaiUro layer 
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or CdftUnir, which voiild conlintie lo be aflccied 
Aiit) titutergo (Itficrcfit rhanEus from the action of 
lighi — ibid wotiUl iieco&iarily lend hi dcsiroy the 
tlff«t^n or tnunng *o obtaiued in the c&oia* 
obnciin.. 

Preparing the Surfaot. — For Uua oper&Uon ue 
lequiied. a email phifti of olive oil ; some cotton 
Tery tiiiely carded ; % amall quauLity of pounce or 
pumice powder, ground exlremely fluo» and tie<l 
up in * small bag of mualiu, sumcienlly Uiin in 
texture to allow uie powder lo pass easily tlirotigh 
whan the bag \a ahajcen ; a phial of nitric acid, 
diluted with pure water in about the pro^wrtion 
nf one part of acid to sixteen parts of distilled 
water; a wire ^ino or vtaud on which the plates 
can be placed so as to be heated by means of a 
lamp; lastly, a spirit or other lamp to heat tlic 

filalea. Tbo size of the plat<-s or surfaces aro 
tmilcd by thv dirauusii^n uf the appamlvis — ibc 
plates roust first be well cleaned and polished. 
To effect this, begio by sprinkling the silver sur- 
fHce with pounce, by shaking the bag without 
touchtDg the plate, and then with cotton impreg- 
nated with a little oUve oil, rub it gently on, lightly 
moTiog the hand round in circles from the centre. 
The plates during ihia operation should be placed 
flat on sheets of paper, which must be changed 
when neccaaary. I'he pounce must be sprinkled, 
•ercral limes, and the cotton vhanged several times 
during tlio operation of rubbing. The pcatlc and 
mortar used fur pulTerizing the pounce or pumice 
powder, dhuiild not be formed cither of cast-iron 
or cupper, but made of porphyry. The puuuce 
ahould bo ground afterwards on a glass pluto wiOi 
a ^aas muller, pure water being used m the 
operation. The pounce should be used only when 
pe-rfectly dry. It will bo readily conceived how 
important it is, that the pounce ur pumice powder 
should be sufficiently finely pulverized, so as not 
to cause streaks or scratches on the silver sur&ce, 
for it IS is a great measure upon the fine polish of 
the surface of the plate thai depends the beauty 
of thu imu^c, picture, or tracing produced thereon. 
When the plate is perfoctly polished it must then 
be cleaiit-'d. This is effccled by Justing or sprink- 
ling the powder over the Hurface, and rubbing it 
with dry coltun, ihc movements of ihe hand bcina 
luadL' in circles, and backwards and forwards, ana 
u|i and down, crowsing each movement in order to 
operate fully ou all parts of the sorfaco. This is 
the best mode of nibbing to gain the desired 
r(*fiulu Next a small knot or tuA, is made with 
carded cotton, which is to bo moistened with a 
little ni-id diluted in water as above stated. To 
\io this, the knot <*t cotton may be placed on the 
muuth of the bi>ttlt! containing the diluted acid, 
and pressed tliereon ; the phial being tliou inverted 
and th«.'ii placed again upright, so that the centre 
uf the tiifl of cxiton may be moistened with acid 
without deeply impregnating it; very little acid 
is required, oud caro must bo taken not to wet ttie 
fingers with It. M'iih this tuft so charged with 
Rcid the surface must be nibbed, care being taken 
to carry the acid uniformly over all parts of the 
surface of the plate; the cotton should bo changed 
ecTcral times, and the rubbing of tb« surfaco bo 
made by moving thr hand round and mnnd, and 
crossing as befuro, bo as to extend equally tlie 
acid, which, nevertheless, might to do no more 
than cover slightly the surfaco of tlic plate. It 
will aome(ime<i happen that the acid applied on 
the surface of the plato will be found to accumu- 
late into small glxbnlLti, these must be dMtroyed 
by changing lh(; cotton and by rubbing the plate 



gently* so as to spread evenly iho acid ; for mi A%y 
places where the acid baa been oJiuwcd lu rest * 
lime, or has not be«a hud evenly, it would fom 
spots or stain*. It will be seen that the acid Li 
evenly spcead upon the surlacc of the plate by iU 
appearing covered with a imifurm tint, or what 
may be called a thin veil, or change uf surbcc. 
The plate is finally to be sprinkled with poanco 
or pumice powder, and cleaned by slightly rub- 
bing it with a piece uf carded cotton ; instrnd of 
ordinary pounce calcined Vonotian tripoli ^ 
used. The plate thus prepared id then tu 
mittcd to a considerable degree of heat; to ui' v;u> 
it is placed on a wire frame, the silver surfac* 
being uppermost. Under the plate is to placed a 
lighted lamp which is to be moved about so thai 
the flame shall act equally upon all pexts. Wh<r» 
the plato has been submitted for about five minutrp 
to this uperatiou (ur until Llie heat hu actc4 
equally upon all parts of the plate) it will t*- -^ -- 
cclvcd that the surface of the silver has l 
a whitish lint, or coating, and then the &> i 
the heat mrust ccoso. 

This effect may be obtained by other means ; fiir 
instance, the heat of lighted charcoal may be used, 
which may be preferable, as the opcrali'.>u will be 
sooner flnuhed. In this cose the wire frainf^ t^ im.. 
necessary, for the plate may be laid oo tl. 
or held with tongs, the silver surface a]wa> - 
upwards, and it may bo moved backwards and fuc* 
wards on the furnace, so as to heat it equally 
throughout, until the silver surface beoomei 
covered with a whitish tint as above stated. TIm 
plate is next to be cooled rapidly, by placing it oa 
a cold body ot substance, such as a marble alab, 
or sloiio or metal surface; when cooled, it roust be 
polished again. This may be be quickly done 
tfince it is only necessary tu remove the white tint» 
which Iiiie been formed on the silver surface. To 
ettei't this, the plate is to be sprinkled with pumicM 
powder, and rubbed in a dry state with a poftivn 
of cotton ; tliis should be dune on the surnoe eT 
the plate several times, taking care tu cluouge Um 
cottitn oAen. When the silver is well polished it 
is lo be rubbed, as above slated, with acid dt»- 
Bolvcd in water, and sprinkled with a little dry 
pounce powder, and rubbed slightly with a knot 
of cotton. The acid is then to bo laid upon the 
plate, say three dilTerent times, care being taken tu 
sprinkle each time the plato with powder, and to 
rub it drj' aud very lightly with clean cotlun ; car* 
should be taken not to breathe upon the plate, ur 
touch it witli Ihu parts of the cotton lomli-' 'iv 
Uie finders as the perspiration would prodn 
or status, and dampness of the breath or 
saliva would produce the same defects iu thu 
drawings. When the plate is not intended for 
immediate use or operation, the acid may be oaed 
only twice upon its surface after being exposed to 
the heat. The first part of tlie operation may be 
dune at any titue i this will allow of a number of 
plates beuig kept prepared up to the last slight 
operation. It is, however, considered indisppn* 
sable that just before the roomont of usiiiR tlte 
plates in the camera, ur reproducing the dc^ipn, to 
put at least once mure sumc acid on the plate, and 
to rub it lightly with pounce, as before stated. 
Finally, the plate must be cleaned, with cotton, 
from all pounce dost which may be ou the surCico 
or its edges. 

(Tohe eoHtinued.J 
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UULINO MACHINES 

• 

An m&de on different principle*, and at v&rioas 
ecRrts. l^c oltl prinriple u a ver^ expemivc one, 
coatiaf apwnnls of i. 100. Fur general puri>osefl 
decent one» may he obtaiiicil for about ;^5 or ctcd 
low. llie ubjccL to bo obiaineil prinripally by 
ruling; machines, i« a aucct^ftsinn of 9l^ni^Ilt lines, 
for flat tints, asueclionfi in marliim-ry. ^kiea. bnck- 
poiinila, Slc. Ill views aomciiinrs a Itat 8ky tint, 
M mle<1 in. and the shaped uf clouds worked out 
Qp«<rf iT. 119 miiy be »ern on a clnse inipertioii. In 
or Uire a flat tint it U eHwntial that the 

K: 1 'lent of their brin^ prrfrclly pnmlLel 

tu > .».» i'vti-,t. ihuuld nlao be of exactly tho saino 
•p*cc apart; otherwisu a streaky appr>aranc« is 
prodaced. To effect thii> as woU as to prttduco a 
parallality C'f Une (tliough in reality Unc9 arc not 
]iaT«Uel which do not presono au equality of dts- 
from one another) ; a box is made to sUdo 
a bar, a motiuu is then produced by tumiug 
a ijpven distance, the box to Trhich is at- 
tAcbod a diainund or cutting potiiL being drawn 
■long the bar a lino is made upon Lbo surface in- 
tsadtff! to b« marked, and the Dux moTed back to 
in oripnat position ; the screw being tuntcd again 
ttrrcurly the s^Lmi^ distance a uioliun correspond- 
tng to the prcTiouB one is produced ; tho box again 
tffmTrvai.'S the bar, and the cutting point traces a 
•econd Uim by Uio sido of the first. Thifi is tho 
Ct^ttrmtti prinriple of ruling ninchiue«, the difference 
b. in some the bar is made to more 

tt' ' marked upon remaining ttntiunary, 

■wU:ir lu wuicm iHc bat is a fixture, and tUe motion 
to gircn to ihc material ruled. 




Fiff. 1. 




Fig. 1 illustrate* the old-fashioned machine. 

A is the bed, nr moving board, upon which the 

b»j« alidca. C is the sliding box ; to this box the 

maririnp point ifl allatbed, but. as when the line 

I I'VlliepMint it would be impracticable 

-lidiriK box back if tho point were 

"•^■"'l tn ft tint which works on ii cea- 

f 'p sliding bux, so that when tlio 

i it iho terminus of tho line, it is 



raised up, and tlie box then slides back to oom- 
mencG a fresh line. U is the circular nut in the 
aide of the sliding box, working on its ccnlre. E 
is the marking point screwed tu the circular nut. 
F is the screw by which the unifurm motion b 
given to the bed uf the tnac'.ine ; the widlti of line 
varying with the rcvohition uf the anew, n half 
revolution of the screw prpdncing a ncarwr tint of 
Unci than a whole ; a i^tmru-r ihaii n lialf. and so 
on. The width is dcicnnined by u scaW- marked 
upon the screw. 

The following is a more aimplc and loss cxpen- 
sive priuciple than tho preceding. 




riff. 3. 



iHiixi yH:\ipy% r^nwiji riw\ 



•7 



This machioo (fig. 2), consists merely of two 
parallel bars, moving and slopping alternately. 
The width of line is regulnled by a screw placed 
at each end. instead of placuiR the plate to Iw 
ruled upon the mauhino ah in lbo tirst instance, 
the parellel rules are in this case placed upon the 
plato. 'Ihc rulcA are ncrcwt^d to tlie required 
width, placed upgu tho plate, aud tlio bux wHh 
tho ruling point is drawn along along tho upper 
bar. The lower bar is then to be pushed close to 
the upper, and that iu its turn is puiihed forward, 
tho screw rciTulaiing the distance uf movement, 
and preserving a perfect cqualuy in the width ; a 
second liuc is ruled, and su uii throughout, the aamo 
order of movement being observed. 

AA represents the parellel bars. B the eliding 
box with the nut, similar to thai in Hg. 1 CC are 
the screws lil each eud by which the width of line 
is reg\iUtcd. 

The upper figure has the bars extended to the 
width they are screwed to, and in the lower they 
are conlractcd previous tu Ihelr exteus'ton again. 
The bars when used must, of course, be made to 
Nirikc home each wav, ur the liues willnot be equi- 
distant. These machines arc varied in sixo and 
slmpc, according to taste or convenience, as also 
is thf) way tho screws arc placed, the method of 
ABcertniniug tbe disL&ncenf lines. Ac. With more 
complicated machinery greater accuracy is ac* 
quired as well as greater neatness obtained. I 
hftTc seen a machine tint ruled so exceedingly 
neat, that even on a very close inspection, no lines 
could be observed, the tint appearing when printed 
precisely like a wash with Indian ink There can 
scarcely be anything more simple for ruling than 
the la.it-niciitiuiu'(l machine, find for general pur- 
poses ii might be made sufflclontly accurate. I 
need lutnlly adtl that when used the parellel bars 
sh«jnld be prvi*Hcd flrmly down on the substance 
to be rulc'l. aa the least lilting at either end of the 
bar* would throw them out of horixuutal in ruling. 
Thenc machinal are for straight lines only, but tho 
fln«t with a little more contrivance can be made to 
rule linos in relief to represf^nt the undulating sur- 
aces of coins, medals, bos reliefs, &c. 

CHAPtfUB. 
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KOYPTIAN BLUE. 

T»i« color, which in »ery brilliitnt, is fmiucntW 
found on the walls of tlir irmpleH in Rfrypt, ind 
&Uo on the ea»es inrltisln^ the niitinmlev The 
lune t*<iIor \% fimn<l in the ruinv of Miine nncicnl 
rdiBcvi in Italy, and cren aoroc of It has been ditt- 
corerrd in thr ntatc It wa« made bv the manurac- 
tnrerf, for the p.iintor« in those rcnitfte tiraeiL 

Count Chaptai analvKrd some at it, fmind in 
IRliO, with H*vfral uilitr n>lor«, tn a fth<i|i ai 
Pnnipeii. He found that it witJt hliio a«hc«, not 
prepared tn the inui!it manner, like ihnt whii-h the 
paper-stainers uw* but bj ralcinntinn. He ron- 
ftidert it a kind of frit, the xenit-rilreoun nature of 
which renders it proof airainitt tlie ariinn of the 
acidi and alkalies at a moderate teiupcrnturv. 

Some ycarslntcr, Sir H. Davyemplnvcfl himself 
In IIaI)' iiy unking rcscarchts tn ascertain the pre. 
panition» of l)ie rolorn used by the Greeks and 
RomaMti and Ih* obtained similar re^ulti ; and 
further bycmplo^inK the synthclic melhoti, be ob- 
tained a colnr Ktmilar to tnat of tlie ancirnts* br 
exiMMinjo; lo a «trnn^ heal, for tWfihounL.a Diiilure 
of fifteen parts carbonate of w^ta. twenty purts of 
jiowclrr»-d Hintn, and ibree part* of copper. He 
thinkft ibii i* the blue de-wribed by Theophnutus. 
who haa aK'hbed the ditu'o* ery oMt (oakiuK of 
Eicypt, and that it wa^ manufae'tured at Alexandria. 

Vllmnuft, who caU« this bloc CfiruUttm^ infortna 
an that the art of makini^ It trim bmoglil by Yea- 
tnrui fn>m F.fiypl to Puzzuoli. and that it was 
made by ealcl'niuR, in a jMUter'* fnrnirr. ball« 
made or land, filinfpi nfropprr. nnd fl<« nilri fear- 
bonate of an<la). The Vem-iiann, -srho were no 
akllfid In rnamellln|{, knew how tn pn*parc the 
Egyptian blue. Neri. in bin treatine DeW Arte 
VftarUt dr»iril>c^ difTi-rvnt I'rtrreei of oxidatloa of 
copper, wbli I) KivrK ihi**- ilifTtirnlroIurii, yi*. r«|. 
gr««o, and blue, and the color Arabicit drito Tmr- 

Although It appears thai this cokw might not to 
bvaiBVlayed tn oil palnling, vet it is much (o be 
arlaliad that we could ret owcr t^e method nf making 
It, «• in di»1cm)>er and dceumiire painting It wotdd 
he of ntcAl ntihty. One muarkabie effect of tblt 
colur ia, that by lam)vhi(ht it appean immewhai 
grccnlali,whiUlbyda) it >hlne« wiib all the briebt- 
iwaa of azure: cidialt ou tlie contra rt, liecomn 
vlolci by artifirlal lighL 

It la thought that Paul Veronese has employed 
tills sort nf blue In many of bis pictures in which 
the skies hare bet-omc green. 'Inr blue ashes, a« 
now iire|»ar*d, would hate caperienccd thi* rhange 
la a lew «cek« ; while the Rgvptian blttr, which 
liaareuiaimilalnKMt w IthiHJt alteration as employeil 
In distemper palutuig, wotild uot for a long time 
lMe«imc affectrd by the actlitn tt( oil. Had Paul 
V a nww aa employed our blue ii%l> M anon 

bftT* dtaoorered their want of ' ' would 

Bol bft?a espoaed his works ag^u .> .•iMt;Arlj la. 
JoritMu chui|{C4. 

la EMttan's JamrmtU 4m Cktmit, \jo9ptk, 199t, 
Ihn author aaanm ui that he had aurewM»d ia eh- 
taintnx the flnntt blur, by raranM nf ||la«i vnlofvs] 
hy C^pef greao This subkUnrc wa« rrdncrd U* 
pvwder, then miacd «tth nltmte nf jKititm, anil 
Iboa HibauiUBg the muturo in a beat ool straoff 
«MMh to Bolt it{ whon it ham cnoiUaMl iaU- 
mam^ft tkacolor haa bccooM hlac i hat If f^uftna 
bad takea ploM. Um maittf vuoM bavt b«ra 




One thing la surprising ; It is that tlw 
maas does not rontain any mnrr atlali la ■ ftaa 
stats, and is hardly loucfaed bt tha acl4a. 
it is flnrly ground, it praducaa a hiiUiant c«Ji 

blue. 

MR. SMEE'S GALVANIC BaTTKRY. 

Or all the acienoes that of Galvaalam haa of ! 
yean made the most rapid stridea. No soa»a 
diaoovery registered than a aecoad Iboadoi fv^^ 
i« made known — no sooner ia oa« &oC oaecftolairf 
than twenty others arlae to aoppoft it. It ia a r«- 
markable aud Important drcumatooce, that aaaay 9I 
these discoveries should be in stoipUljit^ a^io* 
oreaamg the power of apparatus, that wmaim^ ~~ 
greater opportnoitie* in the banda ti Vm oaaH 
Formerly a galvanic iiattery was a Ma 
an expensive machioe, occupying a Lsijia tffacr ml 
eoating a considerable sum to keep It la its short- 
lived afCion. Now. a far more powerful twi 
may be made in a snuff-box and 
pocket. Tboe remarka are forced 
astonishing platiuam batteriea of Mi 
thechemico-mecbanical baCUcriea ini 
Smee, one of which is described by thatj 
as follows . — 

The influence of diflTerenl eoodicloiia oi 
ia a subject which has escaped aQ 
Now thia is singular, for many must have 
thai ia a circuit, the greatest auonticy oC 0m ia 
given off at the comara, edgea and pobata. 
iiig thi» hint, a piece of ipuify platlaooi, 
as it does of an infinity of points, wat 
eoocaet with amalgaroatnl tine, when a 
action tnaogd, so that but little dmbt oookt ha M^ 
tcrtainod of tta forming a very powerfol hMtavr. 
The fra^le oolnreof thia nkoterial preotodas u hmm 
baing Aoa oaad» ood thwaftii ■ it wm diTosoihaJ 
that aaoOor pim of phtiwui aboohl te «a^ 
witb the finely-divided metal. Thia eapvrloMnl oaa 
attended with a ainilar good result, aod Iha 
of the metal thus coated was found lo W 
To lest tha valaa of thia proeeaa, a piaea of ntei- 
num, thai platintxed, waa plooad ia dttoto oaid la 
ooatact with amalj^amated lioc lod Cha 
gaa evolved in a girrn lime waa aodoaA. 

S(|. iMcbm. C larli*^ 

Plattniied ptatioom 7 saw off ^ ia ooa 
Platinam heated ditto 1 In ooa 

Platinum covered by ut ditto 3 ia tU 

In theaa experuaeati tta eontad waa 
orll alike ; tha oaoM alae bok^ aoed, 
uoc« being the aoma bo t ao m tha 
energy of the metal thaa ps a yai ad « 
iron magnet is very great. A plaea 
caposing thiny-t«o »<|uar« Inchca of 
porta thrre-quartsrs of a ponnd thrmtgh 
thickacaaea of paper, whilat whoa 
w«ctad it sappotted it thraogb id a m 
wluB 00 cart waa tokoB aboot te haloft 
whan lifliplr phn^ad lolo tha Hqold, mUf 
•re Uycrt « iha iaoM paper. 

"Hie cause of this iocmue of pnwtr 
the faeiUty giteu tt> the mtlution of 
the numhrr of points, and not fma mi 
surfacr, aa but little beneAt atleoda ibi a 
ia the aiiric acid batttrieo, b which tha 
is not evolved, bat ahaorbod by th« ioU. 

Having Miwrtalaad that a oalotloa of 
BBOot b« aaad far iaeraoalas ^ po«ar of 
tWir ofdfaMff^ ila|a,it ^ingaM a ■■»■ iif 
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ImportSDce to ■jcertuo whether the pUtinam may 
be prmpitaCed npon other metalj with advanUge; 
uid for thia parpOM it wt» deposited upon earthen- 
ware, palladium, pure silver, copper placed with 
silver, nickel. German silrer, tin, lead, bra?*, cast 
imn, *hr«C Iron, ateel. tine and charcoal. The 
platinised earthenware wa« not fgund to onawer, 
apparently from the quantity of the metal not being 
•udScient to carry the electricity. Pallailium, aiUer, 
d pliited silver answered rquntly well with plati* 
to receive the pn^cipitaied metal, and if there 
any difTereoce, 1 think the silver was rnther the 
t. Hlaled cnjiper answers very well, hut care 
should be taken to vamiah every copper edge, or 
el«r (hnt TTirt^l if. apt to be slightly ditaolred. and 
fJopmit"-*! H^Aiu upon the platinixed silver, which U 
injiuio'in, Slmnid copper, from any cause, get 
upon the silver, it may be dissolved by a little 
muriatic acid, and afterwards by a little Ntrong 
ajnmonia. No other metal or alloy hesldea tbta 
answered for the reception of the platinum, exce|K 
iron, and this was as active as silver for a time, but 
then a local battery was formed between the plati- 
nam and iron — the iron was dissolved and the 
battery destroyed. In some cases this does not take 
place so rspidly as in others. Charcoal answers 
admirably for the reception of the platinam, and is 
improved ib like manner. 

We have now the elemeota for the raantrfaoture of 
■ powerful battery ; for we Have seen that increase 
of power is obtained by taking care thAt the nega- 
tive metal is thoroughly wetted by the fluid, and 
that this is not only accomplished, bat its power 
nMCeiially incre-ased by the numerous points formed 
by the precipitation of iinely-dividcd platinum. 
Whatever metal, alloy, or compound may be found 
ksre»fter to succeed for the rrreption of the plati- 
mwa. or whatever meCAl may be found to answer 
nmirt^ of the finely-divided platinum, still the 
principle by which the advantage is gained will be 
Che aMDC. However, the battery which I now pro- 
po«e U to he made of either copper plated with 
di m , tQvrr. palladium, or platinum. The silver 
can be roIlMl to any thinness, and is therefore not ex- 
pcMlv*. Each piece of metal is to be placed In 
water, 10 which a little dilute anlphuric acid and 
«Atro-inariat« of platinum is to be added. A simple 
~ t is then to be formed by zinc placed in a 

Cahe with dilate acid ; when, after the lapse 
time, the metal will be coated with a fine 
powder of platinum. The trouble of this 
I most trilling ; only requiring a little 
after the arrangeeaent of the apparatus, which 
takas even less than the description. The cost I 
to be 6d. a platf of 4 inches each way, or 32 
inches of surface. This finely-divided plati- 
les not adhere firmly to very smooth metals, 
hatwban they are rough is very la«t(ug, and sticks 
ai tdocdy that it cannot be rubbed off. On this ac- 
tmaU wbeu either liWcr is employed, or cuppo- 
■iBtsil with allver. the surface is to be made rough 
If bmahifig it over with a littlt strong nitric acid. 
vUeh gives it instantly a frosted appearaniM;, and 
ttia. after being washed, is ready for the platinizing 




WtA regard to the arrangement of the metal thai 
Mpared great diversity exists ; it may be arranged 
B the oame way as an ordinary Wollaston's battery 
wtth advantagv ; a battery ttius constructed possess- 
og grt«JU:r power than Professor DanieU's battery -. 
har aaAs, oaataining 48 square Inches in each cell, 
Iccoinpcaetl 7 cubic inches of miied gas per Ave 



minotea, wUlst foor cells, of Professor DanieU'a, Ui 

which Gb BqUR inches of copper were exposed 1h 

each cell, gave ofT only five cubic inches in tfae same 

time. Uowevcr, in my battrry thus arranged, the 

action dropped to 5 cubic inches tn five minutes, but 

it reflumed its power after the contact had beea 

broken for a few seconds. The battery olao poa- 

aesoet great beating powers, raising the temperature 

; of a platintim or atrel wire, I foot long and of a 

I thicknesA similar to that used for ordiniry birdcages, 

! to a heat that could not be borne by the finger. 

A small pot battery of six cells fairly fused into 
' globules 2 inches of iron wire, and the combustioa 
of different metals was extremely brilliant, when the 
i battery wu in combination with a Bai-hoffuer'a ap- 
I parotus. A small piece of silver platiniMd (two 
inches each way), with a fold of zmc, was connected 
with a large temporary horseshoe magnet, when it 
j supported upwards of three hundred weight. Ita 
I magnetic power Is not \ett astonishing, three cells 
j supporting thv keeper of a magnet through forty-five, 
two cells through thirty-two, and one call throogb 
tikcnty thicknesses of paper. An electro-magnetic 
, engine was made to rotate with great velocity, the 
1 combustion of the mercory at the breaking of oon- 
i tact being exceedingly brilliant. 
I A battery of this construction should be in every 
' Laboratory, to be used in moat cases where a battery 
j Is wanted, and the slight labour attending its opera* 
tion is scarcely worth mentioning. I have used one 
* for 48 hoars consecutively withoot the slightest 
' alteration either of the. fluid, or in tho arrangement 
of the metali, and the diminution attending its ope- 
' ration appeared to oriae from de6ciency of acid, for 
\ It was instantly restored by a little strong sulphuric 
, aeid in each cell, ^'here the battery it required to 
I posaesa the same power for a long period, it might 
' be advisable to separate the metals by a porous 
earthenware vessel, or what answer* the purpoao 
equally well, by a thick paper bag. the joinings of 
I which must ht effected by shelUlac diasolved in al- 
cohol. By these means, the sulphate of cine is 
retained on the zinc side uf the battery. The osa 
, of porous tubes, however, appears ft^m observation, 
, as far as my battery ie concerned, to be nearly su- 
perfluous, at any rate in most cases ; for I find, 
that after a battery arranged u Wollaston's had 
' been at work in the same fluid for torty*«^ght houra, 
it had no zinc deposited on the silver. It is worth 
I remarking, that during the last 21 hours coutact 
had not been broken for a single Inrianl. Notwith- 
I standing these ex)>erimentfr, however, it may be ta 
I well in an extensive battery to use porous plates, 
I The battery may be arranged like the pot bat- 
' teriea, but I should greatly prefer the trouB;ht, such 
I ai are used for Wollastou's batteries, from the con- 
I veoiencc of packing, and from a battery of the 
I same surfitcc reijuiring so small a space. A battery 
may be constructed to form a most powerful calori- 
I motor. It may also be arranged as a circular disc 
, battery. Or it may be made as a Cruickshanka, 
each cell beinft divided or not by a flat porous 
diaphragm. Whatever arrangement is adopted, the 
closer the zinc is brought to the platinised metal, 
the greater will be th<- power. 

Tlie generating fluid which is to bo employed la 
water, with one-eighth of sulphuric acid tiy mea> 
sure : and the xinc outfht alwayn to be amalgamated 
in the first idstam-r, aii that process will bo found 
very <ECOoomical from its stopping all local action, 
and the amalgamatiou will be found not to requirfl 
repeating, because there is no Cear of copper Ijeing 
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PROCESS OF THE PAGUEUREClTVPE. 

(Tle**tmed from paye 10, anti concluJ^.J 

Coating the kur/aee, — For this optmiUun are rc- 
qutrvtt llic fuUuwiii^ i)nplcmcnt5 : * box, as repre- 
senttd in figure 1, and a phial of iodiae. 




yiP' 1. 

Some iodine is to be put into a cnp dish and 
placed in the bottom of the boi. It is uecea»iiry to 
divide the iodtiio into pieces, in ordtT to rrndcr the 
exhalation more extensively ami equally diffutwd ; 
otberwiae on the middle of the pUtc would be 
fonned drclct, or a kind of iri». or appearance of 
a rainbow in prismatic colors, which would prevent 
the plntc from rcneiving n viniforra impression. A 
thin bonrd with ttic pUtc fa^ttned to it is then 
placed with the silver surface andermost, upon small 
brackets or supports, nt the foar angles of the boi. 
ita cover is then closed. In this position the plate 
must be left, until the surface of the sitver be 
covered with a fine gold ting^, which is caused by 
the evaporation of the iodine, condensing U{>on the 
fOrface of the silver. If thu plate were allowed to 
remain too lon^, this golden yellow color would turn 
a porpte or violet color, which must be avoided, be- 
cause in this stRle the costing is not so sensitive to 
the effect of light. On the contrary, if this coat- 
ing is too pale or not sufficiently yellow, the image 
taken from nature would be very deficiently or 
faintly reproduced, therefore a coating of a golden 
yellow is particularly desired, because it is the most 
favorable to the production of the effect. The 
time necessary for this operation cannot be stated, 
because it depends on several circumstances, one is 
the temperature of the room whsitdo the operation 
is conducted, and another the state of the appora- 
tus : for this process should be left to itself, and not 
he alfected by the addition of any other beat than 
that of the room. 

It is very ini)mrlant in tiiis operation tliat the 
temperature iuside the box be equal to that outside ; 
if such wrre not ttic cose, on the plate l>cing passed 
from a cold to a warm atmosphere, moisture wonld 
settle upon itj turface, which would do great injury 
to the effect. Tliis operstion should be leftenCirrly 
to the S})OntAueous evii)Kiraiion of the iodine. 

When the surface O! the plate has sttained the 
proper color, the board ^t ith the ptntr- must he in- 
troduced into a frame whirh is adapted to thr 
ramem nbscora. In this; transference, core mnat be 



bkkeo to pntrent the light striking on the surface of 

I the plat*, asd for this purpose the camera ofaKun 

mav be lighted with a was ttpcr, Oie light of whfcA 

haa' maeh Ibm affect «poD the coated surfaM ; mt 

this light ought not to be oUnwrd to strike too long 

I on the plate, as it wiU eUM Barks or *r»^^ "-> tW 

; same, if allowed to ooBttnne a Iouk ' 

I this second operatioa la completed, li. "> 

1 be pained to the third operation^ or UuU U Uie 

camera obacura. Whenever it is posaiblc, tlw oae 

operation should immcdintely follow or succeed Hm 

Other. The longest inttnol bftwecn the two abotld 

ntit exceed an hour, beyond this lime the action rf 

the iodine and silver surface will lose their requiaitt 

photogenic projicrLieA. 

Tltirit Oyerat ton.— The apparatus ncceaaary fbf 
this operation is the camera obacuns, 6gure J, 
adapted and fittw! to receive the prepared platw 
and their boards. This third operation la that in 
wliich, by means of light acting thruugh the lens of 
the camera obscura, nature rtflect* or impresses (to 
use fipimlive Innguago) au image of heraelf of all 
objects pnlighti-ncd by the sun, on the surface df 
the photopraphic or prepared plates. The obje^iti 
(of nhich the image is to be reuined upon the sur- 
face of the plated should be ns much as poanUe 
lighted by the sun, because then the operatioo is 
more eiptditions. It is easy to conceive that this 
operation being protluccd only by the nccnf ^ .vr 
efTect of light, that ll>e action is the mo- 1 

occordihg Bi the objecU are more brilliantly J 

up or illimiinatcd, or in their nature arc iui>f« it*- J 
tensely white or present bright lines or ^aritu^A. I 
After having placed the camera obscu i 1 

or in front of the objects of which it I 

fix or retain the imnge or obtain a ^e^).^ .-^. ..-|^g^|^J 
is essential first to property adjust the f^^^VI^H^^B 
eamera obscnra so thst the objects be. nf^^^^^M 
perfectly clear and distinct, this is easily done V 
moving forward or backward, the frame of n pUte 
of ground glass in the camera, which glass reoeivcs 
the images of the objects from the lens. When tlas 
frame la brought to the proper position, this uo>«* 
able iJart of the camera obscura is fixed, by me«ia 
of screws spplied for that purpose. The groond- 
glass is then removed from the instrument, care 
being taken not to move the camera obscura, and ia 
the place of the ground-glass is substituted the ap- 
poratua carrying the prepared metallic pUtc or 
Borface, which apparatus exactly fits the place of 
the ground glass pbtc on it* frame. During ibo 
time the apparatus vrith the prepared surface ia 
being fastened into the instrument, by tmall bru* 
buttons or other fastcniuga, the camera obscura it 
closed ; the end i« then opened by means of the 
two semicircles ; the ploto is then in a proper |W)«^ 
tion to receive and retain the impressions of Ihv 
images of the objects chosen upon being open«4> 
Nothing more need be done but lu open the aper- 
ture of the camera obpcurn and to consult a watoi 
to reckon the minutes the prepared surface shall be 
under the action of the light. This operation is of 
a very delicate nature and should be carefidly at- 
tended to, because nothing is visible, and it is quite 
impossible to sUte the time neoeeaary for the re- 
production of the image, as it depends entir 1- -'•• 
the intiiisity of light received by or from 
jecij^, the image of which i? intended to I' 
dnced : the time may vary from three to thir^ 
minutes. It is, however, very im)>ortAnt not to 
allow mure timo to pass than what ia necessary for 
the reproduction, because the clear jarts would na 
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}em$^ h^ or remain white or dear, thrj w-oald he 
darkenetl Uy the proloniired urtioa of tlie Iii;bC 
•llnwid to itrike upun tbe l.>Uine ou the tu^ftu.'(^ 
H OD tbe ooDtnry the rime nllowcd is not laifiritiat, 
tbea the proof ur Image would be vague and without 
fvopcr detAita. Su|t[>o«inj;; the operator has failed 
ift pas proof, it being imperfect on account of itii 
hating been withdrawn too Roon or Icfi to rumoiu 
too toog. onolber mojr bo hL'gun tuimedintcly. a 
fSnir hii*imf hrfii )>rfiviou»ly |in;j-'iir«l ; the operator 
1^ ' II of obtaining the proper effect, 

tl> la beine* etirrected by the fjrift. 

It aiit! itmeful in urtlLT to octjuire proper 

pi ike Bonie experimenta of tliis kind. 

" ^ .f haviiiij been sohintttcd to the 

lie rci{uired time, I will proceed 



r "th Operaiifm. — T/i9 Mrrcnrial Proceu. — 
TU« ((Iterator must ha»tr'n to »uhmit the surface of 
UlK pUte to the fourth operation, as soon as It is 
withdrawn r,(itii the camera obecura. Not more 
than one h->i>r oi^ht to be allowed to expire between 
Ihr third 'in>l fimrth operation!, and it ii much 
raorr ccrtoin to ohMin u;ood proofs or tmrings of 
oatufv, whvn the fourth operalitm take.'! place im- 
Biciliatelf after the third. For this operation are 
mjuired the following implements : first a phinL 
contsinint; a qaanlily of mercury or quickiiihcr ; 
iecondlr, tiir appamtui nfterwanls to bo descri)>c<l, 
rrprsseutt:d in figure 3. The mercury is poured into 
tbe ctip, situated iu the bottom of the apparatus, 
and in asufficieatqaantily locovcr the ball or globe 
of a fbermonieter, inurrtcd in tiie side of the box ; 
from this tjme no daylight ma»t be admitted, and 
Cbe rooia must be darkened, and tho light of o 
coodle ur ta|K:r only be used, to enable tbe of>erator 
to iiupect the progress of the operation . The board 
on which ia fiA<;d the plate must be withdrawn from 
thr nixxT ,-.,« already mentioned, as adnpted in the 
cr.: ) apporatu.^ preserves it from the coq- 

C»i The thin bosrd with the plate is then 

IftUodttOod in tho grooves or ledgL*ti of tho blackened 
boanl, 8 ftff. 3 ( this block board Is then replaced 
in 1 r apparatus, which mointaioa it st an 

flc ' f')rty-(ivo degrees, tbe prepared metal 

«u«i«LJi^ >^^"S (daced undermost, so that it may be 
noB Chroogb the side glass, C. Tbe cover A, of 
Iho box must be i)ut down gently, to prevent any 
ptftSdea of mercury flying about In consequence of 
tlw oomprrfalon of the air. When tho whule U 
ttiBS prepanrd tbe spirit-lamp is lighted, and placed 
Bttder the aip containing the mercury, nnd allowed 
to roaioiii until tbe thermometer (tho ball of which 
It ioMaeraed in tho quicksilver bath, the tube ox- 
tflnJinr utitsidi* the box) indicates a tem|K;roturB of 
Centigrade, the lamp thf*Ji mnist be 
the thermometer has rapidly risen it 
nse, even when tbe lamp is removed, 
not be allowed to rise otwve seventy- 
QTe aegrc<ci Centigrade. The impressions of the 
bkOfe (rf nature now oeluaLly exists on tho plate, 
btif it jk rti.i visible; it tsonly oftcr sevoml minutes 
•'I 1-iptcd, that faint tracings of tho ob- 

i's '■ appear, as may be readily ascertained 

W uiap«oUuf( the operation, or looking thruugh the 
|1M» iMiftird by the light of a candle or taper, 
• 1 ' ' ' allowed to strike too long on 

I.. r wonld leave murks on tlic same. 

tUu i<b.u^ =»-.-. >. left in the bos, until thu thur- 

feaswter b«a fallen furty-fived^reea, then the plate 
1* to bs taken out, and thti tiperstion i« Anished. 



W^A njttraiton. — Ftriuff the Tracintf, Dfthwa- 
tiun, or Picturr. — The object of the tiftli <tporation 
is to remove from tlie surface of tho platv, the 
ooatiog of iodine, which otherwise on Its being 
oxjiosed too long to the action of light would 
continue to be decomposed, and wonld thereby 
destroy the picture or tracing. For this opcraiioii 
lire required ll»e following articles: — tir«t, wutor 
Bitturutcd with acfl-(iiiU, or a weak s/dutiun of 
hvpo-aulphate of pure soda; secondly, the ap- 
paratus represented in tigs. •! and 5, (one being a 
side view of the other) and two tnjughii, as aluiwn in 
fig. (>. Into one of the troughs, the solt water is 
to be poured, unlil it is about on inrb in depth, the 
other trungh is to be ftllcd with pure water ; these 
two liquids nrc warmed or heated in tempcroture, 
though nut to the boiling point, la pUce of the 
solution of salt, may be substituted a solution of 
hypO'Sulphate of pure soda, this latter is even 
preftrnblc because it completely removes the iodine, 
which is not always the case when sea-salt is used, 
eaiiecially if the designs or tracings have been 
obtained some time, and laid aside between tlic 
fourth and fifth operations, Tbe mode of opera- 
tion, however, is the same for the two solntionp; 
although tbe solution of byito-sulphate doea not 
require to l>e warmed, and a less quantity of it is 
required than of the salt uud water, aince it la 
sufficient that the phite should bo covered with the 
same, when laid on the bottom of the trough. The 
phite is first to hu immerseil in the pure water 
contuiiictl in one of the troughs ; It muMt only be 
dippiHl in and drawn out irnmediatcly, it is BufficionC 
that Uie surface of Uie plate be covered witli water, 
and then without allowing It to dry, it is to be 
plunged immediately in itio salt water. If the 
plate is not dipt in pure water before tnnuersing it 
in salt water or In tbe solution of hypo -sulphate, 
these solutions would make marks or spots upon 
the surface of tho plate. To facilitate tho action 
of the salt water or of the hypo-sulphate which 
absurbs the iodine, the plate should be moved 
about in tho liquid. When the yellow color or 
tint of tlie iodine i% entirely removed from the 
yurfaco of tho plate, it is to be removed and carefully 
taken by the edges, so as not to touch or injure 
the drawing, and then dipt immediately in the first 
trough of pure water, llie apparatus shown in 
figs. 1 und 5, is tbnn brought into use ; the-^te muj>t 
all bo ;^>crfectly clean, and a vessel or jug Ailed 
witli distilled water, which shoidd be hot, bat not 
iHjiling. Tlie jilate, on being withdrawn from tho 
trough of water, is to bo pinced Immediately on 
the inclined plane F, tig. 4, and without allowing it 
time there to dry. The operator is then to ponr 
upon the surface bearing the drawing, tho hot 
distilled water beginning nt the top of the plate, 
and pouring the water over it in such manner that 
it shnll How orer the surfaco. and carry away with 
it all the solution of sea-salt or of hypo-sulphate, 
which hns been already considerably weakened by 
the immerbion of the plate in tho first trough. If 
the hypo-sulphate has been used, the distilled 
water to be poured over tho snrfaee, need not be 
BO hot as for tho common salt solution. Not less 
than a quart of hot distilled wsttt is required for 
thus washing the surfooe of a plate measuring 
eight or nine inches long, by six or seven inches 
wide. It sometimcEi will occur that after having 
|)oured warm water ou the surface, some drops ur 
globules of wattr will remain on tho plate ; in this 
case they must be removed before tbey have time 
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Is dry* u thpjr mlicht eontAln some partiolcs of ioA' 
Call ot lufUiw and injare tho dniwiDg, tliey mn 
f«nililv removed by •li%)ngl)' blowing on the plate. 
It wUl |)ti ujideritooU bow important it ii tlut the 
water UMnt for ihix wMJiin^ should be perfectly 
pure, for purl uf it will dry ou the suHacc of the 
pUte. MntwlthiUndiuK tlie rapidity with which It 
ui«y Imvu pnatod over It, and if it contains ex- 
InnvDUi D)ult4)r. then nnmerotu and Indulible »]>ots 
would bo formed ou tho drawing or tracing. In 
order to aKcvrtoin that Uio water is auiced for thia 
«Mhlii|, A drou raay bo let foU on ft bumished 
|iUtc. ami if, when evo|K>n»ted by heat it learcs no 
ttaiii 01 mark bcUimI, it inoy be employed without 
fMr ; dt»tilird wntw i^ nlwayi aufficii-utly pure fur 
tUa operation without tit'.ltif; it. When Lhi< 
WMftldniE t* oomptctrd the picture drawing or tracing 
i* AuUliod, Uir «idy tUinjc now to be done is to 
protctVP the turl'arn from being toocbed, tUo from 
diifit ' f- r, which tAmioh tilw. Tho 

int I . Uic Imogn, or in othor wonb 

by 'i - .. -i-ii'h tiip image* ore rendered 

vltjbht, It jwrtJy decvnipo»id« it adhere* lo tho 
•llvHr, It realtli ilie waohing by tJif< w«ter pourvd 
iipiMt tt, liy (If ndheaion, bui it will not beu- uy 
rMJiblHi ut lottcldiig. To prrvom th<«e dimwingi 
Ihrv iiiuit b« ooraM with gUa*. Mcmnhr tUoced ■ 
liiilf ituiva tlm attHto^ bott lb* vdgM or iL* glua 

Mild I ' ■ ' 

and 

thv vuit. 

1^ l.it*A«x«tfn,>Ua««rtla»lfMkiiioftlMioaiM 
l*«i« *<f «|i)ii«iiM* wb«Mn iIm coailaf of lodlDa b 
\Ak\.- r«MwTbcf«b«niatarior 

tHo < ' t of tha bos t it aema, 

■" ' iM operation to conccn- 

i.tihite. which oondcnsea 
:.' \vMrt of tlic bui. Bc- 
Uiw li lb«> w-iip (or evmtMimtt); iha iodtoc. Under tha 
(nnvr <^>vrr tn tbr thlu buord to which h fiicd the 

tdaiv surface downwards^ liolf way down 

• N ' r ii( Aire or oilier gsnoe, which ia to 

ti' )i' itip cup. In order to equoliie the 



recdva the board carrying tho «Ur«r aur&oe or «. 

Fig. 6. U a plan riuw of one oTthe t»«rte n^ 
of copper, tinned ; two soeh trongha ■rvTMuM. 
one for the talt-water. and one fof the pm^ 

fig. 4 and 6, li a repreacnution of the waihi^ 
apparanu, made of tin Tamiihod. To waahS 
dcaigoa on the platca they ar« plaisad on the ftaai 
or angukr ledge, D. E. ia » Jedg, to eoodortSe 
water to tho r«eept«da. C. ^^ 



pl«ii4 aainurad by M»M pav«r or olbcr moain, 
ih»r am ihan lUMlNAbla tnn by tbe Ugbt of 



METHOD OF PRESERVIXn MOSSK3. 
Haviwo often admired the beauiy luid eleoaoocrf 
some of our moaactf, and rogretinB tlmt I ^•'^- ' 
no raothod by which ihay could when enf ' 
preaerTcd, so a« to retain ivny coosidcrabi. 
m their natural appearance I was induJvd, la 
order tu cirecl this desirable object, to moJuf uiai 
of the fulloiniig aimpU, plan, which has succecdad 
beyond expectation. 

Tho piece of mosa to ba preaerred ahooi-' «-' 
be cleansed of all dirt and exlraueous d. i 
should then be thoroughly wetted with . 
water, and placed in a preparation jar or Wid* 
mouthed boltio, in which also a little of the wat«f 
ahould be put-a few dropi i^aufficient. the object 
being to prodnco » damp aimtwphcru around Uw 
plant, which u effected by the continual eraporm- 
tion aiid re<onden«iion of the water in the ioj 
thu of coune beti« to aecoxed as lo prevent ihi 
oa^pc of any poxt&oo of tbe water. 

By this proc«as tbe mou will be found to pj^ 
jcrre both ita form and eo'or. 1 hare now tried It 
^r a pcnod nf «x moBlbe and the mcimeia lo- 
nmn nnchangod. •• freah and as green a. the fuA 
rtay they wore gathered. 
A modorato tempexmtiiro te the moet euluble. 

^ uaaasix. 



t !.r evaiwmclon of the iodine. There 
I . .lU.i II ^\.>.>.:i I) lining formed with inclined sides, In 
llifl sbupe of a vtiiurc funnel ; this shape aasiats to 
dlduatt ruually the rnpnurs of iodine, which spread 
ftN tlii'y rise. 

71»* Vamtra 06»eura, — Figure 3, la a vertical 

•wlhja talieii through a camera obacnra. adapted 

^r tJi« |tmoeaa of DAgiicrrcotypc or photogenic 

pjlaJliieatiou. (bmiiJicd with a frarae for carrying 

lh(« pUt4i i»f ground glass, A. Tho distance this 

-U»% plate is to be from the object glass or lens is 

.Itn unnii' au Uie distiinco at wldch the surface In- 

li'iulrd lo recelvt) the image is pbiced. B, la a 

nlrntr forobM-rvin^ U»e eilectof objects and select- 

HM pobits of virw ; this uiirrorecrvca to enable tho 

(priotor to cbooiie tlie ncencry, tho image of which 

-I Ui be reproduced. When the focua is prujierly 

gutted, the thumb-screw. il, ia turned to 6i the 

rtn lu thin position. Tho mirror is ktj»t closed 

\y iriMint of t^o liotilts at F, which take into small 

yiMt At G ; tho frame and ground-glaaa plate is 

tlhdrown, and in its plnce i^i BulwUtutcd the frame 

urylog the prepare.! phte or sn/face. Tlic object 

la«» I* aidirorootic and periwropic. the concave port 

ust be QuUide of tlie camera obficaro, its diameter 

aliout three and a half inches, and its focua about f 

Fig. 3. is a aide view of ij.e njcrcuriid api>aratu« 
IS the cvver. li the bhitk board whh groove* to 



GLAZES FOK THE LATHE. 

TAiti a piece of dry beoch or other wood, from an 
irich to an inch and half m thickneaa. and ronrfVv 
Shape It into a circular form of about 7 or H 
diameter. Chisel a square bole in tho i 
pasa a wooden or iron axle thrx,ugh It. and wcJku 

nmicd down the edge with the gouge, smooth it 
with the chisoU and form il into theahapeof* 
gnndtitono. Next procure a niece of bnff lUihcr 
of tho requiaito breadth and long enough to » 
oxactly round Bruah the rim ove? with ^uc. an^ 

aide towards the wood, and the edges eroeUvm^ 

1^' J'^*-'" «^'"" ^" '^"*-'^^' of Jhe W^r^S 
spnukle emenr powder upon it Let il rt- main two 
or three days till perfectly set. and it will be fit for 

.^™n ""^^ «^vung round the contrarTway l^ 
turning, and a pot of water should be at liani 
dip Uie tools mto when heated. A amaJl a 
atone fixed in the lathe in iho same manner wM 

i'Jrj^*' T'*^ "I*"'"*- " preferred, water mi, bS 
easily made to dnp upon it while revoIyioT^- ' 
a trough cannot be employed as the watcrwi 

be spLshed ubout by the velocity. 

T. XBirncn. 
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CHEMICAL ELEMENTS. 

(Uttumed Jrom page 6J 

18. — Hydnjffen inflamed by tht eUetrie 
■Blow a «uap biilililo with hydrogen, and 
most ntinutc spark through it, and it will 
S«tncil. Tlic cloctricol cnunou aud pistol are 
of tht^ experiment. 
t,~~liydfvfftm tRflianeil by a rttl htai.~~ 
• small bottle of hydrogen gax, an iron 
ited to complete redness ; the ^s will thereby 
led at tlie mouth of the bottle. 
,20. — Musical tound* produced. — Inflame 
gns which issue* froiit the bottle where 
touted, through a tobacco pipe fastened In 
ork, and hold over it so that Uie flame may be 
iy iudowd, a tube of glass about 2 feet 
1 inch internal diameter. As the flame 
a ilrong muucal sound will be prodnced, 
['«oconlittg to the *ixe of the column of air 
)tion, or rather according to the size of 
If tlie tnbe bo perforated with hole«, 
k flutCt a lane may be produced. It is neces- 
that Uie flaxoe should be as small as possible . 
etfictft ia prodnced by the saocessioa of expio* 
I and conaeqaeot ribratioiu occasioned by the 
ion of the gaa in the tube. Other flamea 
[that of hydrogen produce tho same booeuI. 
11. — Renderr certain metnla rttd hat. — Ijet 
of hydrogen goa fall upon platinom 
ly divided state, or as it is then called 
fy ptaiinn. The metal 13 almost immediately 
red hot, and in its turn inflamw the hy- 
Tbc same eflect is produced apon palla- 
iridiom/ though less perfectly, and also 
and diver leaf, if previously heated to 
tcmperatare. 

1. — Hydrogen Tindtr Box, or Dobereiner 
Pi^"*n»e peculiar property of hydrogen causing 
gy pbtiiu to become red hoti and then becom- 
ndamed by it, has given rise to one of the 
kphtcal instruments for producing in- 
iffac, and which may be made available 
irposes uf chemical analysts. It ia 
: (SCO figure.) 




funnel -tshaped vessel, Atted by a 
int into the bottle B. The lower end of 
\ hidlow, and which extends to very near 
of B. hftK plnced oiK>n it a cylinder of 
■(tiMfd there by A cork beneath, which fits 
C ia B tube fitted on to a tiecond neck made 
pttle, and is furniithed with a slop cock ami 
the hydrogen when made, upon some 
plalina ountointd in a little cup beneath Un- 
charge this instrument with liydrogen. U 



la nearly filled with water previously mixed with 
one bIzui the quantity of 8utphuric ncid. Tlio zinc 
Is put on the pipe belonging to A, with the curk 
beneotb it, and A pot in its place. Hydrogen will 
now be generated, and a quantity occupy the part 
of B not filled with water [ here acting with a prea- 
sure upon the water the latter is driven up tho tube 
into A, and by this means the zinc is left bare, and 
no more hydrogen is formed. To procure a li^t* 
turn the stopcocit, aiid the hydrogen wtU pass out 
in a rery minute stream upon the pintiuii. this will 
become red hot, and the bydrogen jet br inflamed, m 
matcli or candle may then be lighted by It : as tho 
gas bums, tltc pressure in 1) is removed, tho water 
again sinks, acts upon the zinc, and forms gaa a 
second time, and so on, till the whole is coosamcd. 
This intttrument its sure and quick in its action, and 
la extremely Tahiablc as a blow-pi|>e for chemical 
analysis and particularly for working in gloas. 

The fnlluwing cut exhibits the same apparatus in 
a ditferent and more elegant form, the couatnictiou 
ia the same. 




A represents a moveuble top to o gloas vessel* 
BB (I rod to buhl ttie lump of zinc C. D la • 
cover for the platinum hox F. The jet of hydrogen 
issued from the figures mouth E. UG shows the 
mixeii acid and wnttir driven up in tlie outer vcflscl 
when the inner one is loaded with gns. The amis 
of the tigure move tlie plug of the stop-cork, when 
the arms arc lifted up the cock is opened ; when 
shut down, the communication is closed. 

(To be contiMted.J 



ARTIFICIAL PEARLS. 

Tnia elegant manufacture is of French origin, and 
h still carried on by that ingenious people io m 
superior manner. They are formed of thin glaat 
bubbles, with their interior surfaces covered with a 
peorl-colored substancr, which is tlirown into them 
through a small tube. The substaooes employed 
for this purpose are the silvery scales of fishes, par- 
ticuUrly those of the bleak ; they are pn-pared by 
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being veil beaten tn initar; the ullTery tedimenC 
Bczt onder^gocB several ablations, and is then mixed 
with tnuuparent agglutinating matter, and in this 
vtato ii employed for coating the bulbd. The In- 
rcntor waa a bead-maker of the name of Jacqaln. 
who lired about the time of Hmry tlio Fourth. 
This man obierred, that on washing the scales ot 
the bleak fiih. a very beautiful silver-colored pon- 
der wu obtained, and it occurred tu him that by 
introducing thi« subHtanee into thu interior uf finely 
blown gloss beads, slightly tinged with opaline butts, 
a perfect imitation of real pearls might hit made. 
Jacquin experienced connderable difficulty in pre- 
semng this silvery powder, which if not spoedUy 
made u»r of, <|n)ckly brcume putrid, ditfoikiiig an 
intolerable smell, .\ttcinpti were ma«Ie to prcaerre 
it iu spirits, but this was found to have the efleet of 
dcitroying its beautiful lustre. It was at length 
discovered that the volatile alkali possessed the 
power of preserving tlie substance without detri- 
ment to its luftre. 

The Uoman pearls are formed of a very pure 
alabaster, considerable qmurica of wliich exist near 
t*iaa, in Tuscany. Tlic process is as follows : — 
The alabaster is Arst sawn into slices, the thickness 
of the pearls required ; the pearls ore then formed 
with an iustrament wltich bores a small hule in the 
centre at the same time that the reqiured shape it 
obtained. The next thing in the process is their 
immersion in boiling wax to give them a rich yellow 
hue, and afterwards to cover them several times 
with the silvery substance obCsiued ft-om the scales 
of Che bleak. The singular beauty of this orna- 
ment, which perfectly resembles the renl pearl ; the 
varied patterns in which they ore arranged, and 
their extreme cheapness, render them an object 
much sought after ; while their solidity is such that 
they may be daslied to the ground with vloleuco 
without receiving tlie slightest injury ; being thua 
rendered far superior to those of French manufac- 
ture, which are at once more fragile* tad conside- 
rably less imitative. 

CAuiPfe PearU. — That ingenious people, the 
Chinese, in a manner, force the production of the 
article in the animal itself. They collect the mya 
margaritifeni, or EorupL>an pearl muscle, and pierce 
the uutsides of the shells in several parts, without 
completing the perforation throughout. TIic ani- 
mal becoming consdons of the weakness or defici- 
ency of the shell in those particular spots, dcpooita 
over them a great quantity of its calcareous matter, 
and thns forms so many [»early tubercles over tliem. 
The pearls thus obtained are, howeveri said to be 
generally inferior to those naturally produced. 



LANDSCAPE I'AINTING. 

Landscape painting comprehends all objects pro- 
oouted lo our view in a prospect of tho country, 
and is commonly divided into the Aerojeor Aialori- 
col, and the rvrai or pattoral styles; all others 
partake more or less of these. By the heroic stylo 
i« undentoud those scenes which exhibit whatever 
is great, sublime, or extraordinary in nature or in 
art. 

The mral slylo ia a roprcacntation of countrica 
ffttber abandoned to the caprice uf nature than 
colUvated by man. A landscape comprohendB a 
great variety uf parts, such as situatiofu or open' 
ingst awidenta, citr, •kms and ciotida, qffskipa and 
muuntatna, verdure, roct«, Jhtds, Ivrnicn, butld- 
tttffs, waters/ore ^imnda, ptani«^ trtts andjiffura. 



Sitwakmt or OpwingM. — Tb«ee aro the 

prospect of a country and require groat aki 
putting logalhcr- 

Ac&dcnts. — Accidents to painting oh: variool) 
such as An obstructictn of tho sun's light by ih" 
tDlcrposiiiun of clouds, so thai aomo pari: 
prospect shall bo eulightcced, while oUier^ 
sen red. 

The SJtuitnd Ctouds. — In the langoue ofllM 
painter, too sky meaiu the othcsoni nrmamcnl 
abovo us. The sky it of a hloe color •\: 
more to a white as it approaches tho eanh. 
count of tho intervention uf vapors arising betwpcn 
tltc eye and tho horizun. It is to be obsonwl, 
however, that this light being yellowish oc. 
at sunset, those objects partake not ot ' ' 
liglil but of the yellow or rod color, coi 
the yellow light mingling with the bluo s!^! 
it a tint more or less greenish, as tho yell 
tho Kghl is more or less deep. The proi 
doo^ is to be thin and airy both in 5hapc sfltl 
colore their shapes, tliougli of ondlese varit 
ought to bo carcmlly obderved and studied fn 
nulure. In ordec to make Uiem luuk thin 
picture, tho grounds over which tlicy pass m 
'to bo made to unite with Litem, as if Uto cl 
woro transparent, especially toward^ 
Small clnads in a painting seldoni 
effect, and betray a feebleness of m 
artist, excepting when tliey arc su near on< 
another a.^ in a general way to be consider 
forming only one objoct. 

Qffskips and lUoMnlams.— Offskipa hare a nttf 
nfiinity with the sky, by which Ihoir stri '' ' 
faiotoess is dotermlncd, iho otfskiiw an 
when the sky is most loaded, and brighl*- 
it la most clear. In representing tlio di-.: 
muuiitnins, care must be token tu ruund : 
by proper gradations of tints, and to nvtri 
ncsa ill their extremities, which mokes t: 
pear tu slices. 

TVeet. — Beginners will find in practice that the 
chief trouble of landscape, lies in bundling (retf*. 
as they arc tho most diJlicult part of laudscapc, so 
ore they its greatest ornament. 

Painters usually compriso under tho word shtd^, 
any thing whatever which they either dt-sicn or 
paint scparalclv after the life; whether 
heads, lands, draperies, animals, moui:l 
As the landscapo painter need only study hik u •:>- 
jccts as are to be met with iu the country, we 
would recommend to him some order that his 
drawings may be always at hand ; when he wants 
them, he should copy from nature on sc:pAxitte 
papers the dilTcrcnt cffecls of trees in gcnenu, with, 
their trunks, foliage, and colors. He ought also to 

study the elTects uf the sky. in the several '. —^ *■ 

tlio day and seasons of the year. To . 
themselves in thoBc kind of studies, paiui- 
taken several methods. Thero are some ariisu* 
who have designed after nature in the upcn tifldM^ 
and have there quite finished those pan ' " 
they hail chosen, but without adding any 
them; others only draw the outlines oi ^.,...-1.. 
and slif;hlly washed uvor thom colors for the advaa- 
tage of ihcir memory. 

If it be asked which is the most proper lime for 
lliesG studies, the answer is, tliat natutc shoiibi be 
studied at all limes, because she is tn I 
sonted at all Bcaaons, but autumn yields t 
plentiful harveKi for her fine cITecla; ihe immiM -s 
of the boiisuii^llie beauty uf tliti sky, and 
variety of objects arc powerful inducemenla 
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[iaiai«r fur improrin^ his gouiusand perfecting 

we CJinnot see or obtorro everything it u 
" 'T TO make uic of tho BtudicH of others. 
-^ »roc younjr men into Orctfcc, to dc- 
iffs OS ho thought wouhl be of service 
id Diailo use of them to as f;oo<i purpose 
tiiDsolf bsd thorn always on tho spot ; for 
il is 80 far from dtacning censure that ho 
tha contrary to be cDminoD'JcO, as an 
that pixintcrs ought to lr»ve no way on* 
tlic4 for impTovint: in their profession. Tho 
ipc paintiT may urcorthnply moke use of 
iwendtB of aU those who have excelled in any 
in onlcr to acquire a good maober ; like tho 
which gather their variety of buney from 
kt flowers. 

(To be eoneiutkd.J 



[ON OF COLORED LIGHT ON THE 
GROWTH AND GERMINATION OF 
PLANTS. 

OT ROBSET HVMT, nSft. 

.ANTK.D in a box some curled cress seed, and so 

bottles of carmine fluid, chromate of 

acetate of copiwr, and the anamouia 

»hate, that nil bnt a Bniall space of the earth 

exposed to Ught which bad permeated three- 

of each of ttiese media. 

days the only apparent difference was 
coDtinaed damp under the green and 
wheri-As it rapidly dried under the red 
The plumula burst the cuticle in tho 
m lights, before any chan^ was evident 
parts. 

days, under the blue fluid there was a 
of as bright a f^cn as any which 
light, and yor mora abumluHt. 
tip was scanty under the green fluid and of 
tcvlthy color. 

le yellow solution but two or three plants 

yet they were less pale than those which 

fu green light. Beneatli the red bottle 

n&fnbrr of plants which grew was also small, 

;h rather more than in the spot the yellow 

Thry too were of an unhealthy color. 

reversed the order of the bottles, fixing 

the place of the blue, end tlie yellow in 

green. After a few dayi' exposure the 

;«s ap|»cars blighted, while n few more 

plants began to show themselves, from 

of the blue rays, in the spot origin- 

to the red. 

Ident trom this that the red and yellow 

lercly retnril germination, but pofitively 

viul principle in the seed. Prolonged 

iTcred, with genial warmth, free air, 

that can indnce growth, foils to 

[ted v(!gctation. 

Tfpeate<l tlm experiment many times. 

fItHiU, hut the results have brcii the 

' . < the above facts strikingly 

-I" covered by the bichro- 

-7 ' 1 ' i. B plnnt. 

ThcM: n;<>ult« irnni \Uc actcniion of tboie who 

*r* -:.-_.-..! ill the -iinljr of vtgetftble economy. 

I> 'lint at a process by whiiJi the pro> 

. iCM oinro redoUntof light than nurs 

sij be bi.^oi^ht in this inlnnd (o their native 



VAHNISHINO. 
(lUiumtd ftom poff* 8.^ 

rifr/>enltrtr Copal yamitM, 

3 oz. of copal, liqueBed, and 
20 01. of oil or esscnco of turpentine. 

Place thematmss containing Che oil in a balneum 
niariiCi and when the water boils add the pulver- 
ized copal jin small doses. Keep stirring the 
mixture, and add no more copal till Uic fumor bo 
incorporated with the oil. If the oil, in conse- 
quence of its particular disposiliun, can lake up 3 
ounces of it, add a little more ; but stop if tho 
liquid becomes nebulous, then leave the vamifih at 
rest. If it be too thick, dilute it with a little warm 
essence, af\er having healed it in the balneum 
niarifp. When cold, filter it through cotton, uid 
preserve it in a clean bottle. 

This Tarnish has a good consistence, and is as 
free from color as the best aJroholic varnish. 
When extended in one stratum ovor ftmooth wood, 
which has undergone no preparaUun, it forms a 
very brillianl glazing, which, in the courso of two 
days, in sammer, acquires aU the solidity that may 
bo required. 

Tho facility which atlenda tho preparation of 
this varnish by the metiiod here indicntcd, will 
admit of its being applied to all colored grounds 
which require solidity, pure whiles alone excepted; 
painted boxes, thercforo, and all small articles, 
colored or not colored, wbenever it is reqninfd to 
make the veins appear in alt ilic richness of their 
tones, call for the application of this vnmiiih, which 
produces the must beautiful effect, and which is 
more darablo than turpentine varnishes composed 
with oilier resinous substances. 

Fai Amber, or Copal Vamiah. 

4 or. of amber or copil of one fusion, 
10 or. of essence of lurpcntino, and 
10 oz. of drving linseed oil. 

Put the whole into u pretty large matrass, and 
expose it to the heat of a balneum maris, or move 
it over the surface of an uncovered chaffing-diah, 
but without llame, and al the distance from it of 
two or three inches. When the sulutinn is coa- 
pli'ted, add still a little copal or amber lo satnrato 
ihe liquid ; then pour ilio whole on a filler prepared 
^vilh cotton, and Icavn it to clarify by rcsl. If tho 
varnish is toUuck, add a little warm essence to 
prevent tho separalion of any of Lho amhor. 

This varnish is colored, but fnr Uts so than 
those composed by the osunl methods. When 
spread over white wood, without any preparation, 
it forms a solid glaxing. and communicates a slight 
tint to the wood. 

If it be required lo charge this varnish with 
more cupnl. or prepared Jiuiber, the liquid must bo 
composed of two pirts of essence for one of oil. 

Compound ^f aide f'oritiak. 
3d oz. of pure alcohol, 
G oz, of puritied mastic, 
3 OS. of gum Boiidarac, 
3 OS. of very clear Venice turpentine,!;] 
•1 ox. of gloss, coarsely pomided. 

Reduce the mastic and sol ' " 'cr; 

mix ihi? powder wivh while ;: the 

finest pniis have been scj)ariii--i, ^_. ... , .*:uur 

siove; put all the ingrcdientg, with aleuhot, into ft 
Hhort'ncckcd luatross. and aduitt to ii a stirV of 
white wood, rounded at tho ijua, and of a length 
proportioned to ihe height of the matrass, that it 
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miy berat in moliofi. BipoaD the mAtrui in • 
vaMsl fiUMt with water, mftde at flnt a btUo wans, 
•&<1 wliich must aftenruda ba main tain od in a 
•tale of eboUUloD for one or two houn* The mat- 
laM may be made Cut to a ring of ttraw. 

When the solalion >ccma to be sufficiently ex- 
tended, add the tujpentiBe, which most bo kept 
•0]»antely in a phial or pot, and which moat bo 
ntlted, by Immersing it for a moment in a bft-tneam 
aari«. Tlia matiaat most be still led in the watei 
tar half an hour, at the end of which it is taken 
otf ; and the vamiih is continually atined till it ia 
aomowhat cool. Next day it ia to be drawn off, 
and Altor(>d throoKh cotton. By theae moana it 
will become excecdin^y limpid. 

The addition of glass mtT appear extraordinary, 
but this substance diTidcs ihe parte of tho mixture, 
which has boon made wiih Uio dry Ingrodicnts, 
and it retains the same quality when placed otot 
the iire. It therefore obvintos with success two in- 
couTcnicnccs, which arc exceedingly troublesome 
to tbodc who compose Tarnishes. In tho first 
place, by dividing tho matters, it facilitates tho 
action of the alcohol ; and in the soeond its 
weight, which eurpassca that of resins, prevents 
theae rctsins from adhering to the bottom of tho 
natraaa, and also the colomtion acquired by tho 
ramish when a sand-bath is employed, as is com- 
monly the case. 

Tho application of this famish is suited to 
articles belongiug to the toilette, such as dreasing- 
boxes, cut paper-works, &c. Tho following poa- 
Bcsses ibe same brilliancy and lustre ; but it has 
more solidity, and is exceedingly drying. 

CampAcratid Maatie Vtirmth/or Pami'mg*, 
VI OS. of mastic^ cleaned and washed, 
\h ox. of p\ire turponliue, 

4 oz. of camphor, 

5 oz. of while glass, pounded, and 

SC oz. of cthcrcous csacncc of turpentine. 

Make tho rnmiah according to tho mctliod indi- 
cated for conipuuud mastic Tarnish before de- 
scribed. Th« comphnr is employed in pieces, and 
the lurpcntiiio is Added when tho solntion of tho 
rvsin is completed. But if the vaniish ia to bo 
applied to old luLJntiiips, ur paintings which havo 
bean already varniflbcd, the turpentine may bo 
aapprcsscd, as this ingredient is hero recornmcniled 
onlv in cases of a Qrat application to nctv paintings, 
and Just frcod from whiio of egg vamidh. 

Tho clherous osaonco rect»mmcnflo*l for varnish 
is that distilled slowly, without any inlcrmisdialo 
flubitance. 

Tho question by able roasters, respecting the kind 
ot Thmish proper to be employed fur paintings, 
has never yet been dctemiincil. 

Some arti»t8, nho have paid particular nitentiou 
to this ohjcct, make a mystery of the means they 
empluy to ulilain the desired oirect. Tho real end 
may be accomplished by giving to the varnish, 
destined for painting, pliability and softnca*. with- 
out being too solicitous in regnrd to what may »dd 
lo its consifitcncu or its solidity. The latter quality 
is pnrticulnrly requisite in varuidhes which are to 
be applied to articles mucli exposed to fViclion, 
such as boxL's. furniture, &c. 

To mnkc Painter's Cream, — Painters who hnvo 
long inlervalB between their p^ririds of labour, aro 
accustomed to cover tlic pnits they have piiintcd 
with a preparation which preserves the frcslmcas 
of tho colon, Dud which they can remove when 




they xcmmo tbair wtnk. Thia prepazalioo it i 

foUowa: 

3 en. Teiy daar not oil, 

I OS. mastic in tears. pulTehicd. and 
} oz. aal •amrai, in powder, (acatale of lead.) 
DiMolve the mastic oil over a gentle fire, and pair 
the mixture into a marble mortar, over tbt 
poonded salt of lead ; stir it with a voodaa pcatllk 
and add water in small quantitiaa, tiU Iha niM 
aaaume the appearance and eonatetrnoa of j 
and reftiao Co admit more wmtar. 
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MISCELLANIES. 

Ponmty of CoiloH.— Kill a glasa tumbtcf 
pletcW with aome spirit, so that a few more 
would cause it to overflow. This done ypa 
find no difficulty in introdndnf into tho 
fio filled, a iffkoU kam^fvl pf row caikm. 
experiment was auggcsted by the aoddentati 
coTory of aome wet cotton from a boat which] 
been some time sunk in a river in America; 
it was found that alter tho water <v 
from the cotton, the tcsccI which hr* 11 

remained nearly as full as before th 
removed. Spirits answer much bet: 
fur this experiment, from tho rapidity , .^ 
they are absorbed by tho cotton. Severmi ' 
have been started in explanation of thia 
tuch as, that the tUaments of cotton 
vacancies between the globules of ■" . 
by its capillary attractiun, the cottun M.^nrui^ 
tho globules, and caused Uicm to occupy a IcM 
apace. &c. ; but Mr. Trantwinc, who ha-f ii.xi- 
municated tliis experiment to Uie /' 
Journal^ accounts for the effect more sn!i>( 
by supposing the fluid to insinuate ii- 
the filaments of cotton, and thus per 
to occupy no mora ipace than ia uuu w v^u 
actual solidity. 



CORRESPONDENTS. 

RiiLLio SiLvn msy &• bought In maoy BhOfM la SAm 1am. 
ZiMc HoDa moy t>« CAst by any ono, ihui. PUl ■ fardMB Mt 

wiLh wpI ■■nil. make a liolo In llio aawl ivlia a Kitall rum, 

and p<nir nwUed tine into ti 
J— Puaibl* tnvtal monlda. to Join Ibv win to them: lay 1h« 

wira ou tltv hearlh and potir tb« mota.! apoa It, moA tliov 

alio ia* xtiHi. when Ibry wtll uulte. 
Qi'MTioN* o[ gcDsral IrttPrnt aro never aoawmed on tftc 



wni|i^«r. but only lhi>*r tbtngi of IndWldBal 
J. W. G — The puMTcr ttl » micruacop* Unmuurrd l*y a fiavly 
aividi'd uiusa plat» vallad a nucionelcr, throofh or Mf^a 

wlitch \hv t'bjocl i« *vra. 
Tiia varLli \* tifurvr Ibo lunJo mDli!tlhAii in tatmnn, tovlia* 

rays of the buii falli more direct uf'on us dunny tbo wax^ 

■nor moiuhi, iberefHro It 1» buttor al Uialteoaon.— Tlw IHl 

anufit); uur oent r|UCTi»». 
CoRui-AiNrt. — A qunilrant mnkcr will best anntvr bla nut* 

poiM<. — Tbo Lrcti bar iriust bi> 2 incha* Ihlck, S fteC UK hw 
Masimo UAUKm — Tho ImsI loettwil Is that of dtwbt* IMM 



(C^ The pHhHc are rtxpte^fuUy it\f6rmHt, f$m» 
Vol, i, f^ this Magarine ia now ready, boumd im 
cloth and iettpred, price 8*. 

Chth Cotern, O^tfrredJ, /or Idndmg, may nho la 
had q/" Me PuMixher^ price 1 (i J. 
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DOMESTIC GRKEXHOUSES AND FERNERIES. 



iii in which the lost fev years 
prmtrr climig*' thnn tht* riillUation 
IS, particularly in those situated in 
of rities. .\ very sh(»rt liino b:ick 
iDTiiiatcd geraoitiins iu poLs, and Uto or 
W bfnri[itb( in glAssrii, wern Almost all 
fbe made lo blostiom in confined situn- 
I if the druixeu of the luetropoUs g«r- 
pimrlmrnl irilh a rlove pink, or a cama- 
Irovoa. or a heath, it wns only a brief 
Khe could make Ihcm survive in Ruch a 
fed atniOi»|ihere ; as to flourishing, it was 
I^Hcstion — crery shrub be might procure 
tated, bhtek, and flowirless. The Daisy. 
I He«rr's*eMe all died, evfn the hnrdjr 
I'Dirift, ftiid House-leek. drH^rged on but 
m Biiitoire. Thmt disctmra^tul, the 
icil no lunger In l^ve his nts in urbtt, 
in other things for those derorations 
to bsTe reaped from the bountiful 



hand of nature. Why this general disease 
mortnlity should tnlte place, was rarionsly explained 
by one p:irty. and (hat by far the moat namerDOS it 
wHii tUuuf^'ht to ari»e fruui want of freMh ttir : by 
«'bich term it wa& undiirstood, air such as that of 
the fields, uncontsminated by the breathing of 
animalii, and not de-oxydaled by the burning of 
culinary and manufactunng (ires. But^Bid nnother 
party, plants ought to thrive better in cities hecfinse 
thoy live upon curbonic acid gas, and botli rc^plra* 
tion and coiubusiiou furniah it to them in greater 
abundance, than in the open country. 

This last opinion being theoretically true, the 
question arieeJ, how is it then thai they dwindle 
under such apparently favorable circumstances? 
Upon reflectiiia upon it we trace scvi-rol causes fcr 
lUis elTect. First, ^*'e must consider that a phnt in 
its native place of growth, or cren in a country 
garden, is subjected always to a seasonable and 
natural temperacvra^ not throvo into anwouted 
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tigW hy loo much lieat, nor wUberrd by want of 
woirtorv. la thiMC feuons when pUxits grnw mont 
ngorotittr, natnely. spring lod autumn, tL« dvws 
of nii*l)t till the abaorbent reasels, the modcralc- 
heat of day stimoiatea the lao^id system of vege- 
tation. ThfM rc^ar alterationa of warmth and 
moifture can ecATcely be imitated with conTenienn^ 
in tlomrfetic gardcninj^. Here then if one cauae of 
wsnt of vigor. A second is to )>e found in the in- 
fehor and unequal decree of light. In the open 
conntrr a plaut is surrounded by tlte stron^st 
Tight thmughnat the day — in a room, light oomes 
perhapK only throui^h a window and even then 
withmie cleamrM or brillianre ; thus the stems 
become eloogated. the le«vea stckJy and white, the 
flowers pale and scentless, the fruit abortive, al. 
tliough the poor deplomble plant 'ased itj* best 
endearours to escape to a clearer atmosphere, by 
px>wing towardfi the window, and to obtain every 
particle of tight it cnn by turning all its moveable 
pArts in the same direction. 

A third cause of failure, is the conta mi nation of 
the almrMiiihrre in «hich the plants are placed, not 
fri'i. Tice of carbonic acid giiB, that they 

a>u '.ear; nor yetsulpbarousactdgas, as 

souiv iiiiii; cixii, but hecaufie it is loaded with fine 
particles of smoke, and other exhaljitions which 
eo*l Ares always yield in abundance ; this wafted 
through the nir when hot, settles when cold on 
every thing around, plants and all. Hy this means 
the ports of the ic«Tc* Iwcome cloeged up, the 
stonutK upon their surfaces, whioJi are the organs 
of respiration, cvapomtion, and partly of ahiorp- 
lion, become impeded in their in))>ortant fiinctions, 
aud the tap no longer elaborated by the leaves, 
ceosrs lodpposit those secretions upon which %Tge- 
Utble vigor sod heallh, we may say life, depend. 

It mu«l be evident tliat if we could remove tbe»e 
caueieB of decny, we should he enabled to cultivate 
plaiit« Kitb oocceus in ccmfiaed pUced. Our mind« 
would, thereftirc, nalttrnlly consider nref^uhouses as 
the proper shelter. This is partially true, but these 
buildings arc subject to other and gri>at viri^situdcn ; 
for example, the direct rayx of the sun upon their 
glased roofs concentrates tlie heat within, and if 
the windowii are opened^ the moisture evaporates. 
Thus great attention is rt-quiE^ite, not only to ensure 
A proper degree of wnmith, but of moisture also — 
find the contamination of the atmosphere ic anpro- 
rideil for. 

Hrflecting upon Ihe-^e several cirrunistances, Mr. 
Ward, of Well close- sqniire, one of our first bo- 
Unisd, suggested that if plants were placed in air- 
tight cases, every obetacle to their luxuriant growth 
would be removed, fuliginous panicles would be 
excluded, these casei* being placed in an apartment, 
sufficiently equable temperature will be preserved, 
and the moisture, with which they nre at first fur- 
nished evaporating, will roll down the sides of the 
gUss and be again taken up by the roots and passed 
upwards to the foliage; thus & succession takes 
place as in nature, without the least attention being 
necessary ; and, nlthongh this does not remedy the 
want of light, but rather dimitiishes the small quan- 
tity otherwise nhtaiuuble, yet it is only to choose 
such plaotfi as grow naturally in confined situaHons, 
amid obscurity and moisture, and we are then 
enabled to have a flourishing garden, even in the 
narrowest courts of a city. The size of such a 
garden may be that most convenient to us, from the 
extent of on opartment to the confinemeDt of ■ 
fonimiin gla^d bottle. 
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T)m following direclionfl on the • 
ritngement, and management of D<< 
houfrrs, and on thecboiM and proounn^ vi fur'jctu 
for them, will we hope be useful. 

Plants have been grown in a tiimmun i.uari 
bottle, { white giasa,) and are to be mn 
Put the plant first into the bottle, at. 
little, Ko that nothing but a part of tin: r^'OU *\ii^ 
touch the bottum, or if there be room enon^ nnt 
even theae. Then having some of the pfopw 
earth, in a rather dry state, pour it graduaily is » 
05 to surround the rooti, and lie evenly abtiut titeni. 
Next pour in Kuifirient water to saturate the «arfh« 
and this being done, cork up the l»ottle so ai tote 
completely air-tight. Tbe plant will take root ' 
flourish for a long period without any attcoi 
whatever. It should be kept near tlic light. 

Plants may be raised from toed in the same 
ner, putting in the earth ftrsC, water next, and 
teed being sprinkled on the top — antil the md 
gcrminntrA or begins to grow, it must be plaord tt 
a dark sitaadon. 

Glass cases for growing several plants 
may be made ai follow*. — Procure a wooden 
any oooventent length and breadth, and 6 or S 
deep ; have a groove made around the top 
box to hold a glasi shade, either made of 
like those shades which are used to rover 
vases, birds, &c. ; or else made of five 
glass joined by a strip of posted paper, 
brass or wooden frame- work at the e<lgea. 
the proper earth in the wooden box, and the 
or seeds in it, water them well and put on tbe 
cover. Tbe lower edge of thl* it will be 
bered fits in a groove, made larger than thr a 
to that when the latter ia put on, n 
all around it. It may either rrmai:: 
filled with water or potty — rendena|{ tha cats 
thereby air-tight. 

dTttnhouBt*. — Tlie above are adapted to keep 
within an apartment, as for example, witJiinii^ > 
parlor or study window; but it may i'« ™iiii..*.i m 
couAtrnrt n building which shall be • . 
ing a much larger quantity of plants 
constructed exactly like a common greenhouse, b«( 
not capable of being opened, except by means of a 
door or window communicating with an apartniant; 
thus, although not air-tight, it is defended froa 
great and sudden alterations: — not beinf in 
muntcation with the open Kir. 

Greenhouses or Ferneries, oa they are 
from having Ferns mostly growing in them, ^ 
ftom their size capable of much embeUifthmoBL 
Tbe plants may be arranged in pots, as in a common 
greenhouse — or much better, slanting shelves msy 
be made of slate, or stone, and projecting aoiM 
distance from the wall, earth is rammed beUii4 
them. — Besides this are two other method* uaaDr 
combined, the lower part being formed into a kltw 
of ornamental rockwork, the upper part mvrrrd 
with the rough bark of trees, nailed ou, n 
plants stuck in every canty capable of hold i \ 

Tbe cut represents some of these boildiu^s oi a 
large size laid out in rockwork with fountain, he. 
The plants seen growing in it are colled FEa^s, a* 
account of wbichj and method of procuring MMM 
of them, reqnirfte »nil, &c., planting and after- 
management we propose giving la the next or 
following number. 

(To he cantinue^.J 



MAGAZINE OF SCIENCE. 







th 



CHROMIUM AND ITS COMBINATIONS. 

Tui itxily ope of this meUl, which occura id 

nee for Uio purposes of an, in 

-jhrome-ore, commonly cnlled 

, thuujrU it is raOior a compouud 

the Dxideaof chromiiim and iron. The fmclure 

Ihjj oiiueral js uneven; lis histte impcrfcrlly 

Ulllc; iUoolorbclwaen iron-bUck. and hrown- 

bUck, and lis alrvak browo. lis spciific 

ia the purest state, rises to 45 ; but ihc 

rome-ore (buiid iu the market varies from 

4. Accordiiig to Kluiiroth, this ore eoiisisls 

\\<le of fhroraiuui, 43 ; protoxide of irun, 

J aluiniiift, 20-3; and silica, '2 ; but Vaii- 

■-i analysis of auuther specimen gave, 

ivoly. 55-5, ai. 6, and 2. It is fusible 

*' blowpipe; but it ads npun the 

•'die. al'ter haviji^ been exposed to 

r;r jnioky flame. It is entirely soluble 

tn bur«, at a hitrh bluwi)ipe heat, and imparls 

to i( B t'nq.itifnl green color. 

re i« found at the Bare-Hills, near 

:i Miryi.ind; ia the Shetland isles. 

- ..,.i t'etJar; the dcparlmcnl of Var, in 

Kr»ncc, in Binail quantity; iind near Portsoy, in 

IUj isUire ; ua also in Silesi.i and Kjhcmia. 

tSUromate of Po/o«j.— The ehief application of 
;« nreiti to the production of ehromaieuf potash, 
sale the Tarious other prenaraliuns of 
I'd in the arUare obtained. The ure 
-: iJ a fine powder, by being ground 
under ponderous edge- wheels, and sil'ied. 
n mixed with one third or one half its 
of coarsely bruUcd nitre, and exposed to a 
' !^''*S ''"^ several hours, on a rcverbera- 
' it is stirred abmu occasionally. 
uCactories of this country, ilic 
. -..^ve mixture in pol* i^ laid aside, 
se and expensive. 'I'he cjilcincd 
t;od out, and lixivialtMl -with water, 
yellow solution is then evaporated 
!he chromat* of potash falU down in 
-f 1 !>: i!,. which is iil\ed out 
ii '. I fioltom with a large 
viiU ^.ii^.l holes, and thrown 
I : iL I -x. This saline powder may be 
I . il.ir crystals of neutral uhromalo 
;. solution iu water and slow evapora- 
»T be converted into a more beautiful 
the bidiromale of potash, by 
utrated solution with nitrir, 
. or acetir acid, or, indeed, any 
ironger alTmity for the second 
' than the chromic acid does. 
of potaah, by evaporation of the 
, and slow cooling, may be obtained 
1 aquare Ubles, with bevelled edges, 




or ftal fbur-wdcd prisms. They are permanent in 
lb? *!!. 'lie' a metallic an(f bitter taste, and 



of 
13 



-bout one tenth of iheir wci);ht uf 
I' ; but ill one half of their woiglit 
iter. They consist of chromic acid 
' '■; or, in UVj parts, 68 4 + 31-6. This 
»xJl i* u.ajj employed in calico-printing and 

r»rcTO^- )'cfi<m'.— The chrome-yellow of the 
V^ 'th pipmeut of various shades, from 

<^ '"5 ilw pulest canary yellow. It is 

ic uy .i.i^iinK a lunjiid solution of ihu ncufral 
(the oburc granular salt), lo a solution, 
.llv iim„i<l, of HLcUite or niunlc of lead. A 
P*' '% which mual be well washed, and 

c*^ ' ■ '-I out vf the reach of any fculphu- 



retted vapours. A lighter shadu of yellow U 
obtained oy mixing some solution of alum, or 
sulphuric acid, with the chromate, before puuring 
it into the solution of load ; and an orange tint ia 
to be procured by the addition of snbacGlata of 
lead, in any desired proportion. 

Chromie-Ortvn. — The green oxide of chrome has 
come so extensively into use as an enamel color 
for porcelain, that a fuller account of the boat 
modes of manufacturing it must prove aceeptablo 
to many of our readers. 

That oxide, in combination with water, callo4 
iJie hydrate, may bo economically prepared by 
b'dlihj^ chromate of potash, dissolved m water, 
with hiiU" ii3 weight of flowers of sulphur, till th« 
resulting green precipitate ceases to incroaao, 
wliich uiny be easily aiicorlaincd by filtering a 
little of the mixture. The addition of some potash 
accelerates the operation. Thisconalsta iu com- 
bining the sulphur with the oxygen of the chromio 
acid, so OS to form sulphuric acid, which unites 
with the potash of the chromate into sulplmiif of 
potash, while the chruuic oxide bet omes ii hvdrato. 
Au extra quantity of potash facilitates iKo de- 
oxidizcment of the chromic acid by the formalion 
of hyposulphite and sulphtirel of potash, both of 
which have a strong attraction for oxygen. For 
this purpose ihc clear lixivium of the chromate of 
jtotash is sutliciently pure, though il shouJd hold 
some alumina and silira in solution, as it goner^Uy 
does. The hydrate may be freed from panicles 
of sulphur by healing dilute sulphuric acid upon 
it, which diisolvcs it ; aflcr which it may be 
precipitated, iu the slate of a carbonate, by 
carbuuale of potash, not added in excess. 

i'hromt-Hfd. — Liebig and Woblcr have latrly 
contrived n pnxes* f"r producing a subrhroniatu 
of lead of u beautiful vennillion hue. Into snlt- 

fidlrn, brought to fusion iu a crucible «t a gentle 
leat, purechromo-yellow is to bo thrown by small 
portions at a time. A strong ebullition take* 
place at each addition, and the niat^ becomes 
bUck, and continues so while it is hoi. The 
chromo-ytllow is to be »ddcd till little of the 
saltpetre remains undecomposcd, care bL-ing taken 
not tu overheat ihc crucible, lest the color of the 
mixture ahould bcrnme brown. Having allowed 
it to settle for a few minutes, during H'hich the 
dense basic salt falls to the bottom, the fluid port, 
consisting of chromate of potash ntid saliprire, ia 
lo be poured ofT, and it ran be cinpUivyd again in 
preparing chrome-yellow. The niais rcmiuniiic 
in the crucible is to be washed with water, ana 
the cliromc-rcd being separated frcm ihc other 
mutters, it i« to be dried after proper edulcoralion. 
It is essential fur the beauty of" the color, that the 
Haliui- siilulion should not stand loir ' red 

powder, because the color is lhuf^ mo 

of a dull orange hue. The fine crj ^ ^^der 

subsides so quickly to the botium iil\er every 
ebullition, (hat ihe above prccautiou may be oasUy 
nbservcd. 

Chromic Aaid, — Ohromic acid will pmbably 
ore loug become an object of intcrcal to th« calico 
printrr, the futlowing is llie best method of 
preparing it. To H>0 parts of yellow chroinate of 
potash, add 136 of nitrate of bury lea, eoch in 
solulion, A precipitate of the yellow chromate 
of barytes falls, which being washed and dried 
would amount to 130 parts. But while stiU moist 
it is to be dissolved in water by the intervention 
of a little nitric acid, and then decompost^d by the 
addition of the rcquuiilc fjuantity of sulphuric 
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AciU, wlicreby tliv barf tea i« sopanted uxd the 
cbronilc acid rcntaia* *s50cUlcd wilL ibe iiilric 
acid, from whicb il c<tii bv freed by cTaponttion to 
dryness. On le-dissotviiig ibe chromic acid 
rcfiduiim in water, tUtcring and eva|Mirmni]g to a 
l>ro}f«r dr^ec. 10 partd of diromic acid may be 
obtdiocd la cys;al«. 

Tliia Hcid mfty at«o be obtained from rhromitti 
of lime, tiinned by mixijig chro-mntc of ptitaeh 
and niuiiaie uf lime ; itasblog Lbc U^solublu 
tbroinalc of limo vLicb prooipitates, and dc- 
compwag il by Lhc equivalent qQ«j)lity of oialic 
acid, or for ordiitary parpo6es eren mlphuric aokd 
may be cntployed. 

Cbromtc acid is obtained in quadraQj^uIar crys- 
tals of a deep red color; il has a very acrid arid 
■tTptio tiute. It reddeus powerfully l-.tinus pnpcr. 
It 11 dclinquescent in the air. ^Vheu healed tu 
redac«8, it emits uiy^eii and passes iotu the 
dculoxjde. When a little of it is fused alooft wiih 
Tilrooas borax, the coiupoaud assumes an omcraid 
gmca color. 

At chromic acid parts with its last dose of 
OXygeu Tcry easily, it is capable in certain styles 
of calico printing; L>f becoming a ralaablc sub- 
■titule for chtorino where this more powerful 
■ubstance would nut from pecoliar circumstRnces 
be »4m iambic. For this ineciiious applicalton, 
tfte arts are indebted to tlut tnily »cientttic 
auni&cturcr. M. Dauii-l Ka'cniln. of Muihfuse.. 
Ho diacorcred that wbeuevcr chromate of potash 
has itj add set frco by its bcinf? mixed v-iih 
tailafic or oxalic acid, or a neutral Tcgetublc 
aabatoucc. {narch or sucKr for example), and a 
nUDCrsl ai-idt a very lively action 19 produced, with 
^tnTfBjrTtrtrn* <>( heat, and of sevonit (;u>es. The 
wall of this dccompiHMttun is ihr active reagent, 
chromic acid, poMCMirg valaable prupcrtios to 
ih« printer. Watery solnttons of chromate of 
pptaNi aad tartaric acid betn^ mixed, an efferres- 
ccnoe fef produced which hiu the power of destroy* 
TefKtible colon. Bat this power lasts no 
Ihan the etfcrresccnce. The mineral acids 
npon lhc chromate of potash only "when 
Vfvrtable coloring matter, gum. starch, or a 
TiVVUblc acid arc present, to determine the dis- 
— Mfti meal of gas. UuHng this cunous change 
CMoobic add ia cTolTcd ; ami when it tak«6 
pUca Id a reiott, there is cundciiscd in the receiver 
a oolortesa liquid, slightly acid, exhaling somewhat 
of the smell of vtocgar, and containing a little 
cmpyreumatic oil. Th^s liqnid heated with the 
nitrates of mercury ox silver reduces these metaU. 
On these principles M. KtEchlin discharged iudigo 
blao by passing the cloth through a solutiun of 
cbromatc of potash, uid printing nitric acid thick- 
fined with gum upon certain spots. U is probablo 
that the employment of chromic acid wuuld 
tupencde the necesaity of having recourse in 
many cases to the more corrosivu chtoiuic. 

drtjme-Biuf, — The following directions have 
been given for the preparation nf a Unt aside of 
chrome. The concentrated alkaline solution of 
chromate of potash Ls to be SAturatcd with weak 
■ulphuhc acid, an'i then to every b lbs. is to be 
added 1 lb. of roniniun liAlt. and liAlf-A-pound ol 
coDccotruted sulphuric acid ; the liquid will now 
acquire a i;recn cnlor. To be certain that the 
yellow colur is lutally destroyed, a small quanuty 
of the liquor is to have potash ndiied (o it, ftud 
filtered ; if (he liquid is still yellow, a fresh portion 
of salt and of sulphuric acid is to be added : the 
fuid is then tu be cvaporaicd to dryness, re- 



diasoWed, and Bllercd ; the oxide of difoeac fil 

final!) to be prrcipititc'l by caustic potaak. U 
^r r, and being wi 
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The chnnn i 

bining with . 

without any Tery sensible change in its ronn ani 
apjtearance ; and hence it has been seut into (St 
mitrkei falsified by very considerable qufi: : 
sulp^ale and muriate of jiul^iMli, the pr- 
which hss oficu escaped observation, to ti^t. i.-- *^ 
loas of tlie dyers who use it so exlcnsiTely. llic 
fnllowirg test process has been devised Vy SI. 
Zabcr, of Mulhouse. Add a large « 
tartaric acid to the chromate in questiv: 
will decompose, il, and produce in a few 
a beautiful amethyst colur. The mi\> 
liquor will, if the chromate bo purr, al! . - ^.- 
no precipitate with the niinttcs vi \nii\if* or 
silver; whence the .tbaencc uf the ftul^^huiL-n and 
maiiatea may be inferred. We must, however, 
use dilate solutions of the chromate and Kcid, 
lest biiartrate of potash be preci|>^ 
will take place if lees tlian GU pai' 
employed. Nor must we test the • 
decomposition be complete^ and till t 
rather towards the green than the \ < 
p/trts of tartaric acid should be atldud i 
chr\tmatc to obtain a sure and rapid ii 
nitrate of potash (saltpetre) is th* ' 
ingredient, it may be detected by tl 
burning coals, when deflagration wLi 
green color is a certain mark of the irn 
tion of the chromic acid partially into ihr 
oxide ; which is effected equally by the sni 
acid aud sulphuretted hydrogen. H • 
metallic acid is disoxygcna.ed by ttr- ' - 
has been long knowu. The trata t> 
arc the nitrates of silver and bi 
previously added so much nitric acid to i: 
lion of the sn»pccted chromate, as to prr . 
precipitation uf the chromate of silver or baryta. 
The smallest luIuUcralion by sulphates or mutialaa 
will thus be detected. 



PREPARATION OF SHEEP SKIN RVO^. 

Thh skins with the wool on are thoroughly clcao- 

sed from all iininiritics and foreign innttcr that 

may adhere lu ihem by wasliingin fi 

and by scraping theilMh side in the 

by the knife. The skins are then r 

is termird, by cullini: ufl' uH th»_* ci. 

ragged parts, when they iiro ready i 

the skius are fur thit purpose s: 

fVaraes, and laid upon titssels with : 

of the skin upwards ; ah mfusiun «jt su; 

the proportion of one potmd tu ti gallon of - 

then poured over the shin, and ilie ti 

is well woikcd into the pores uf tJi< 
aid of the knife. When dry, tlie r.'v 
side of the skin, is next placed upward* asd 
thoroughly washed with a strong alkoline soap aM 
wattsr. and afterwards in fair water, by 
means the grease aud filth arc remuved ; w i 
is dry, the skin undergoes a second <-';■" 
tanning with the suuiarh as before uv 
after bring dried, its h^irsh and n^; 
rendered smooth and soA by rubbuig ii o^ 
pumice stone. In order to dyo il of any co- 
fore it is taken off the frame, its face or wooUv in\ 
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inlo fl bath ofUie rrqairoti tint, prcparnd 

riUnury manner for dyinR wool ; iho wasli- 

agiiin be repealed to get rid of tht> 

mng matter whicli nJliurt's lo it. The 

IWL dried acd trimmed to the proper 

constUored complete rugs, and «ro ready 



UER HIGH TEMPERATURE OF 
EUROPE. 

DLls Appear to have formed ihc oom- 

; of organic lifo ou the canb. Tbcir 

llie only thing? mi't with lu the oldest 

ited by water, and these belong to 

}8t simple siracture, — ferns, rceda, 

a. 

becomes more and raoro complicated 

r formalions. riniilly, nooi the sur- 

resembles the vegetaiion of the present 

but -with this very remarkable adilitiou, 

in vegetables which flourish only in the 

h nt luge palni-treci, are found, iu a 

, iu all latitudes, and even iu tlic midst 

sen soil of Siberia. 

ancient world, these northern regions 

> potae«sed, during winter, a tetmieraturo 

equal to that which ia experienced at prc- 

paraUels where large palm-trees begin 

I Tobolsk, there was the climato of 

era! 

over fresh proof of this mysterioiu 
an attentire ex&miDation of the di- 
of plants. 

are, at the present day, species of reeds, 

and lyeopodiums, as well in Europe as 

octial regions; but it is only in wanu 

hat they are of great dimension*?. Thus, 

rison of the dimensions of the same plants 

t, Lo compare, in reference to temperature, 

where ihey were pruduced. Place 

1 plants of our coal furmalious, nut 

Kuropeiin plants, but such as abound 

na of South America most cctebmted 

eu of their vegetation, and you will 

er incomparably larger than the Utter. 

'Ujtorat of France, England, Germany, 

dinavia, exhibit, for instance, ferns nearly 

nth branches 3 feet in diameter, 

lerciicc. 

u;, which, at the present time, iu 

rate regions, are creeping plants. 

aboTO the surface ; which, even at 

f, mider the most favorable cirrum- 

do not rise to more than 3 feet, reached in 

in the ancient world, to the htight of 80 

lost be blind, not to see, iu these enor- 
ocniious, a now proof of the high tem- 
formerly poasessed by our country before 
imptioDS of the ocean. 



S1L^T:RING and TINKING. 

rer try Heat. No. 1 . — Dissolve on ounce 

)lwtr in ftf|uii-fortii, and precipitate it with 

•aJt : to which add ( lb. of sal-ammoniac, 

of whif« Titriol, and ^ ox. of corrosive 

— DiflwUe on ounce of pure atlver in aqua, 
itatc iC with common salt, and add, 



anrr washing. 6 ounces of common salt. 3 ounce* 
each of sandiver and white vitriol, and i ounce of 
sublimate. 

These are to be ground into a paste upon a fine 
stone with a muller ; the substance to be silvered 
must be rubbed over with a sufficient quantity of 
the paste, and exposed to a proper di^ee o( heat. 
When the silver runs, it is taken from the fire, and 
dipped into weak spirit of salt to clean it. 

Silrering on Gilt Work^hy Amatyamation. — Sil- 
ver wilt not attach itself to any met^ by amalg:aroa- 
tion, nnlejta it be firxt gilt. The process \9 the same 
as gilding In cobrs, only no actd should be tued. 
To Siher is the Cold JVay. 

No. 1,-2 dr. Urtar, | 

2 dr. common salt, 
i dr. of alum, and 
20 grs. of silver, precipitated from the 
nitrous acid by copper. 
Make them into a paste with afittle water. TIus 
is to be rubbed on the surface uHt silvered with a 
cork, &c. 

No 2. — Dissolve pure silver in aqna-fortts, and 
precipitate the sUrer with common salt ; make this 
precipitate into a paste, by adding a little more salt 
and cream of tartar. It is applied as In the former 
method. 

To Sthrr Copper Ingot*. — The principal difficul- 
ties in plating copper ingots are. to bring the sur- 
faces of the copper and stiver into fusion at the 
same time, and to prevent the copper from scaling; 
for which purposes fluxes are used. 7^e surface of 
the copper on which the stiver is to be fixed must 
be made flat by flling, and should be left rough. 
The silver Is first annealed, and aftervrards pickled 
in weak spirit of salt i it is planished, and then 
scraped on the surface to be fitted on the copper. 
These prepared sarfaces are anointed with a soln- 
tioD of borax, or strewed with flue powdered borax 
itself, and then confined in contact with each other, 
by binding wire. When they are exposed to a tuf- 
ficicnt degree of heal, the flux causes the surfsces 
to fo-ie at the same time, and after they become 
cold, they are found firmly united. 

Copper may likewise be phited by beating it, and 
burnishing leaf-silver upon it ; so may iron and 
brass. This process is called Fbrncr Plativo. 

7b teparate the Siher from Plated Copper,/^ 
This process ia applied to recover the silver from 
the plated metal, which has been rolled doiru for 
buttons, toys. Sic., without destroying any large 
portion of the copper. For this purpose, a men- 
Ktrum i^ composed of 3 pounds of oil of vitriol, 
1 i ounce of nitre, and a pound of water. The 
plated metal is boiled in it, till the silver is dis- 
solved, and then the silver is recovered by throwing' 
common salt into the solutiou. 

7\) Piate iron. — Iron may be plated by three 
different modes. 

1st. By polishing the surface very clean and level 
with a burnisher ; a.ud afterwards by exposing it to 
a blueing heat, a leaf of silver ia properly placed 
and carefully burnished down. This is repeated till 
a Buflicient number of leaves is applied, to give the 
silver a proper body. 

2nd. By the use of a solder ; slips of thin aoLder 
are placed between the iron and silver, with a little 
flnx, and secured together hy bindiug-wire. It is 
then placed in a clear fire, and continued in it tilL 
the solder mpltsi wheu it is taken out, and on 
cooling is found to adhere firmly. 
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And 3rdly. Dj tinning the iron fint, and nniUnf 
tlu itWcr by l\u: intcrmetlta of slips of rolled Cui» 
brought into fusion in ■ gentle heat. 

7b tim Copper and Bran. — BoU six poandi of 
ercMD of tftrtar, fotir gallons of water* and eight 
pouDda of grmin tin, or titi thjivingi. After the 
nutcrUis have boUcd a auflicient time, the snbstuice 
to Ue tinned U put tfaereio, and the boiling con- 
linunl, when tlie tin is precipitated in ita metallic 
furra. 

To tin Iron and Copper Kfjwe/*.— iron which ii 
to be tinned, must be previouslj steeped in acid 
inAteriala, such a* nour whey, distiUera' wash, 8cc. ; 
then »cuurrd and dipped in melted tin, having been 
fint rubl>ed oror with a solution of aal-ammoniac. 
The «urfaoe of the tin is prrvented from calcioiog, 
by coTcrlng It with ■ coat of fat. Copper resaels 
raiut be well clcAiised ; and then a sufficieot quan- 
tity uf tin with sal -amuiouiac is put therein, and 
brought into fuHion, and the copper vessel moved 
at>oat, A litti^rckin is &ninetimr8 added. The 
aal-ammoniDc pimenta tUe copper from scaling, and 
eau>r« Lhc tin to be Axed wherever it touches. 
Lately, ilnr has been proposed for lining ressels 
loatnuJ of tin, tu avuld tlii< ill couBequeaccs which 
hftv* b««n ui^iuUjr apprehended. 



KKURAVINU ON ULAH9. 

Tiiu la nn nniuaiti^' and Homctlmvs a useful cx- 
purliiicnt, lui'l Hi invulvinft al»*J a liutc serviceable 
prai^lictil mAniputaliun, is worthy of desoriplioD. 
9uppunc the oujcct bo to cngrtrc a design on ft 
ptccn of tiat plnaa; common crown gtass will be 
fuund the boat for ilit' purpose, and a pFinc of this 
BabstniK'e should bo procured of such dimensions 
that 1 'irclo may he di'scrihcd upon it largo enough 
lo int Indc the intended dra^n-ing. The ^oss Is 
then to be warmed ovor a spirit-lamp, aond-bolh, 
or other convenient sourco of heat, and mbbcd 
with yellow beea-wox ; tins will melt and by using 
such a quantity of it aa will flow readily apon the 
glass when hot, a oniform coat may be applied. If 
vheo cold it prove lo be not tpiile uniform, still if 
every part of the surface to be engraved be per- 
fectly covered, it will suffice. The design is tnen 
to be traced opon the waxed aide with a coarw 
point, cTcry mark being nude to ix-neualo the 
wax. Tho point may be that of « needle, vt a 
piece of wire, or a brad-awl , if made Rat at the 
cud in ooe direction, but romid >'. .tr .ii. r, so a« 
to roicmble a minute round-edv .■ diffi- 

culty will bo found in making i^h tho 

wax, finer or coarser, according to ihc icJalive 
position of iho edge or end of the tool and the line 
which it is describing. If the design be preriously 
drawn upon paper with ink, it may be easily seen 
and tracud tliruugh the wax. 

An evaporating basin, cither of earthenware or 
metal, is to be selected of a diameter that will in* 
elude tlie whole of the design when tlio gltiAS plate 
is inverted over its mouth. Coarsely bruised lluor 

Xr, in quantity equal to about twn ouncra fur a 
t biLsiu, in to be put inio the bafilii with a suffi- 
cient quantity of strong oil of nlriol to moke it 
into a thin paste ; the (wo substances are to be 
stirred tog;ether with a wire, and tho waxed plate 

Sat over the mouth of ilie basin with tlio design 
ownwarda. A moderate beat is then to hi? ap- 
Slied to the holtom of iho basin, which is best 
one by means of the sand-bnlh ; it soon causes 
Uio evolution of fumes in abundauce from the 



" This subttance, which has wry injaduuwttf 
been termed Azcytoyde SaasoA^s, (an Bp|»rIUtfon 
which tends to confo'ind it with the* tsi^r.- 
yielded by the l^nnu Sassafras, of the i 
continent of America) affords so Car as m 
ledge eitends, a solitary instance of a p«rf' 
tile liquid without the aid of art. Substituut,^ ..)r 
tht oppellation to which I have objected the provi. 
sional name uf tlic ' S*iirt> fjii ^f Jjnurtt,' I nhaH 
describe the method of procuring it, aal 
enumerate its principal chemical and mediciiMl 
properties, ns far as these hare beea invotigolal 
and examined. 

'■ The Native Oil is yielded by a tre« of c 
able height ; its wood is aroBiatic, romp i 
texture, and of a brownish color, and tL; .v„:_ 
abound with essential oU. 

" Tliis tree which is Hound in the vasU forests 
that cover the flat and fertile regions between cIk 
Oronuoko nnd the Porime, has, from an analoiry 
already allndcd to, being supposed to ' " 
natural order Laurinea : and thou. 
and Booplaml do not seem to have bt.... ... . 



luUiiue, hut should ne««r be allowed lo 
BO as to melt the wai on any pact of tfas gfauii a 
tcfliporaiurc of iuT or 16Cr is sulBcienL Ths 
basin and its contents, being wanned, obould W 
removed to a cooler port of the saod*balV uj 
left for half au hour. The etching is k 
proceed well when, upon raising one ci. 
plate, vapours are visible within. At ihe via oi 
the hialf boar the glan plate should be rinired wiji 
water to wash off the adhering acid, and die wn 
removed cither by scraping it with the edge of a 
flat case knife, or otherwise. The desini w^l 
generally be found perfectly engraved ' 
gloss, and may be rendered still more c^ _^ 

lightly rubbing over it a Utile finely powacrva 
Vermillion with a ball of cotton. 

If the glass tu be etched or eT>irrA\r(I h«> •> 
formed as not to close the month 
capsule^ it must be waxed all over, 
dont- by dipping it into the melted si 
after the design is drawn opon it, ' 
with the mixture of floor spar and 
into a vessel sufficiently long- and (' 
the whole of the gloss to be "etched. 
of flnor spar and sulphuric acid is to be j 
the bottom, and the glass supported ovir 
corks or wires, or suspended so a« 
contact with the mixture. The tt^ 
be covered over, that the vapour whi. .1 ..s' :> ;<»« 
be retained and surround the glass on every nAis 
ETapornting basins, metallic dishes, ur nilirr 
metallic vessels, not having sufficient dc; 
be mode to answer the purpose by a p«i»- 
cone put ovor the edge raUicr tightly, i 
part of such a cone serves the purp(»»e ol 
W for the reception of the glos^ lu be ei.;:i«,r-„. 
and the rapotirs that arc to act upon it. 



NATIVE OIL OF LAUREL. 

Ax aooount of this extraordinary veg«Ub1e r>ni~ 
dacCioa, a knowledge of which has been 
exclusively confined to the inhabitants of 
Guiana, was drawn up by C. S. Parker, 
Gls^ow, upon a late visit to Demer«m 
gentleman, assisted by Dr. Hancock, a phj»i mu o* 
that colony; from which we make the foUowing 
extracts : — 
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liar end important proilucc, ita botani- 

tn maj yery posaibly have been deiieribed 

r Ofmtrti et Sjiecien Plantamm Ame* 

rWonc/tf, tinder the ^cnrrq Ocoten, 

Fative Oil of Laurel is procured by striking 
It Uic proper vessels ia the internal layers 
rk ; while » calnbiuh is held to recciTe the 
rh gruhes oat in such abundance, that 
irtt may be canght from a single incision, 
iKion be performed with dexterity. So 
iwr, are the intliuations of these reser- 
lodianfl (with perhaps a little of their 
uaurt, that a person unacquaio- 
it art may hew down a hundred trees 
dlecting a drop of the preciooa fluid. In 
properties the Native OU resembles the 
oil obtained by expression, distillation, 
arti6cial processes: it is, however, mono 
le and highly rectifieii than any of them, its 
iTitr hardly exceeding that of alcohol, 
it is colorless and transparent ; its taste 
and pungent ; its odour aromatic, and 
lied to that of the oily and resinous juice 
lifera. It is volatile, and evaporates with- 
mm at the ordinary atmospheric tempera- 
ia indamixiable, and, ejicept when mixed 
ihol, giTcfl oot in its combustion a dense 
Neither the acids nor the alkalies seem to 
•enaible action npon the Native Oil : 
led, however, with snlphnric acid, the 
a niomeatary brownish tinge, but soon 
IraQsparency. The Oil of Laarei dissolves 
caoutchouc, wax, and resins; and readily 
with volatile and fixed oild. It is insolu- 
; soluble in alcohol and ether. Though 
gravity of the oil greatly exceeds that 
the compound formed by combining them 
irtion of one part of the former to two 
floats npon the surface of pure ether, 
therefore be the lightest of all known 

respect to the medicinal properties of the 
f, it bears, w4ien externally applied, the 
of a powerful discutient, and appears, 
liblted iniemally, to be diaphoretic, diure- 
id rcsolrant : by many it is believed to be 
I, alterative, and anodyne ; and to promote 
tion of carious bones.*' 
:y has been demonstrated in rheumatism, 
disorders supposed to originate in a 
lof the blood : and the employment of 
has likewise been attended with the 
in paralytic disorders ; also in 
lacbe, sprains, and bruises. " To 
" tiie vegetable physiologist in parti- 
Oil qf //owre/, elaborated by the 
id of nature, in a state of purity which 
processes of art may equal but cannot 
its an interesting subject of inquiry, 
of speculaciou." 



IG WOOD FOR VENEERS, &c. 

wood is mostly applied for Uic pnrposc of 
while staining is mure (teneraily had re- 

to give the desired color to Uiu article 
lu been manufactured. — In the one case, 

should penetrate throughout; while in 
tr* thr vrfftce is all that is essenlial. 



In dyeing; pear-lrec, holly, and beech. Likethe 
beat buck; hut for most colors holly is prefor- 
uble.— It is also best to hsvo your wood as young 
and iis newly cut as possible : After your vruccrs 
are cut, they should be allowed to lie in a Lxougli 
of water for four or five days before yon put Ibem 
into the copper; as the wa(or, acting as a purga- 
tive to the wood, brings out nbundaocu of slimy 
matter ; which, if not thns removed, the wood 
will never be nf a good color ; nflor this puriUca- 
tory procct«8, they should be dried in the open air 
for at least twelve houra : they are llion ready for 
the copper. By these simple means, the color 
will strike much quicker, and be of a brighter hue. 
It would also add to tlie improvement of the colors, 
if, aRcr your veneers have boiled a few hours, 
I hey are taken out, dried in the air, and again 
immersed in the coloring copper. Always dry 
veneeni in the open nir ; fur Are invariably ii^nrcti 
the colors. 

Fine Black. — Put six pounds of chip logwood 
into your copper, with as many veneers as it will 
conveniently hold, without pressing too tiftht ; till 
it with water, nud let it boil »Um>l^ for about tbrco 
hours; then add half a pound of powdered verdi- 
gris, half a pound of comHiros, and four ouuces of 
bruisod nut'galU; fill the copper up with rinegnr 
OS the water evaporates; let it boil genllv two 
hours each day, till the wood is dyod through. 

Ann^ker Method. — Procure some liquor from a 
tanner's pit, or make a strong decoction of oak- 
bark, and to ererr gallon of the liquor odd a 
quarter of a pound of green copperas, and mix 
tiicm well together: put the liquor uito the copper, 
aud make it quite hot, but nut to boll; immerse 
the veneers in it, and let tUero remain for nn hour ; 
take them out, and expose lliem to the air till it 
had penetrated its Bubstanco ; then add some log- 
wood to the solution, place your veneers again in 
it, and let it simmer for two or three hours ; let 
the wliole cool gradually, dry your veneers in tlio 
shade, and they will have acquired a very fine 
black. 

Fine Blue. — Into a clean glass bottle, put one 
pomid uf oil of vitriol, and four ounces of the best 
indigo pounded in a mortar ; (take care to set the 
bottle in a basin or canhcn glazed pan, as it will 
ferment ;) now put your veneers into a copper, or 
stone trough; (ill it rather more than one-third 
with water, and add as much of the viinol and 
indigo (stirring it about) as will makes fine blue, 
which you may know by trying it with a piece of 
white paper or wood ; let tne veneers remain tUl 
the dye has struck through. 

The color will be much improved, if the solnlion 
of indigo in vitriol be kent a few weeks before 
using it ; you will also find the color strike better 
if you boil your veneers in plain woler till com- 
pletely soaked through, and let them remain for n 
few hours to dry partially, previous to immersing 
them in the dye. 

Another. — Throw pieces of quick lime into soft 
water; stir it well ; when settled, strain or pour 
off the clear part, then to every gallon add ten or 
twelve ounces of the best tunjsole ; put the whole 
into your copper with your veneers, which should 
be of white holly, and prepared as usual by boiling 
inwAicr; let them simmer gently till the color 
has snilicienlly penetrated, but be careful tiot to 
let them boil in it, as it would injure the color. 

A Fine Yeftow. — Reduce four pounds of the root 
of barberry, by sawing, to dos^ which put m a 
copper or brass trough; add four ounces of turme- 
ric, and four gallons of water, then pat in as many 
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m ike Ufur wfll earn ; %«fi 
fcr 

4y« «fll Mrfkt (bfovch wadi wooer. 

il Mrtfi^ r«aiMr.— To crny |[«Iloin «f vtlcr. 
' U c«v«r yoar Tnren, txld on* pooad of 
boQ the Tcnrm till the color hat 
tkmwk : sdd the followiDg h^pud to 
■ tff l£« French befrics, and lei yout 
tor two or three honn, uid the 
epfll be Very briitht. 
iJfltti/^ Brighttniny and SfUimy Cb^OTV.— 
To rrefy pW of tttotiK aquK-fortii, add one otmcc 
ol^ (TbIh In. okI e piece of eal -ammoniac of ihc 
•ftee e# • wiilsol t Kct H br to diMolve, thaJce the 
%tMh Hmd with tli«f*ork out. froTn time to time : 
im Uhe eovee of tw or three day* it will be fit for 
■ML TMi viU be fonod An Kdniix»ble liqaid to 
!• any color, u it not uuly brigfatertf it, but 
It iMi likely to fade from oiponire to the 
r. 

0rt0lH Orem.—Prwfctl astn either of the above 

mtiftB Ut ppMlacc A yollow ; but instemd uf a4d- 

|«f e^wi'fi^tia or Ibe brightt?ninK iKjuid, add ftfl 

' lie of indigo «a wUl produce the de- 



Amot^rr Orftm.^^VmoUc four ouncex of the 
b<M verdtfrrii, and np ^rccn and indigo half nn 
1 _. .1., ^ [tintaof the test riiieiear; put 



KentJy boil till the color 



I ' '>i« icrMm may be varied by alter- 

hy "It Af tfif* IfiirrMHenU j and I »}iould 

MruUr purnofe, to 

« veMtable color 

. , ,r ' '"■^-, '•* - ,...wa, wben expotcd 

A^?4/^' //«/_— T*; 1*0 povBdi of (tnuinn Braxil 

' wtiter ; put in ni many 

;i rover; boil them fur 

fM»m*i iwwn . tuKn iit)<i twu niitic'ti of alum, and 

MM ejHMQM of Moa-furtii, and keep it lukcwann 

unlfl M bne tUiuk throuirb. 

Amjikitr Jimd.mmTo every pound of logvood 

iwii intlloDi of water ; put in your 

i "l «n in tlie last ; Oicn add a suffl- 

t 111*- brifhteninfE liquid till yim bcu 

"' i keen the whole as warm 

tinker Ui it. till the color baa 
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1 clti|waliould be [ucLed from fill 
iirra. with which it Kenerally 



fw 

alxmiMi., H> t.wrk. dirt, Ac. and it ia olwaya best 
when frcab rut. which may bo knowu by ita 
eiyearing of a bright rod color; for if atale it 
wul iook hrowB, and not yield lo much colorina 

Pvrptf —To two pounds of rhip logirood and 
bair a pound of Ilnuil dust, odd four pnltnna of 

wof'- ' ^''Tpnliinp in Tonrvcneci^ " 

f*" • li'iurfi; thun add p^ x 

?••' wo ounces of alum, k-i . ...i l,. ,. 

(oi iwu ui iht.ii hours every day, till the color has 
■tnick llmmirli. 

The H14/.1I ituflt only contribufes to make the 
purple ol a mijic red cast; you raav therefore 
omit it, if you rt^quirc a de*?p blueii<1i purj)Ie. 

Another /'Mrp/e.— Boil two pnundjp of logwood, 
either in chips or powder, in four pnllons nf vatcr 
with your veneers; aOer boiling till the color is 
well ntnck in. add Ijy dt-irreos sulphate of indigo, 
tilt the fnir|)lo i» of tht* Hhnde roquired, which may 
bo known by tryiiiff it writh u piece of psprr; let 
it ihon hoil for one hour, and keep the liquid in a 



i""l" 



Thi- 

wiUpwdare*;.. 
u IW fcftcfiMBf;, 

ChwHe.*-L«| lite reneera be dyed, byj 
ihc Mtfthodi porrionaly givcu. of a fine 
low, aad whtle they are still wet and 
with the dye. tnai&r til ' bi' 

tiU the color pUMtrmtea i 

Silmr Orrv— r,T.,^, ,u 

iron pot of - 
hoops. Ac, Hi 

of TiJiegar, and l«v uf ««tt;(, boit iitl wi 
hour; have your Tenc<*TS ready, which 
luf-wiKtd (not Uw dry.) put them in the c< 
use to dve btark, aud pour the iron li 
thrtn ; add om- nonnd of chip lo^^ood, 
ounces it-iraJIs; then boil nj 

put nf ; ^r ffi supply the co| 

ki M d, and boiling! 

a . color. 

iron, ur what n be: 

Ac, in any conver. . 

time, sprinkle thim with spirils of salt, 
acid, ) diluted in fi^tir times its quantity of 
they are very tLickly covered withrusl;- 
every six pounds add a gallon of water, i 
has brcn dissolved two ounces of snJt 
lay your reoecra in the copper. And covi 
with this liquid ; let it boil for two or thx 
till tfcU soaked, then to every gallon of li^ 
a quarter of a pound t.f groon cupperas, 
iho Mhole at a moderate icmperaiuiG till 
hnii suSicienLly penetrated. 



MISCELLANIES. 

Preparation of /7orir— Th? horn is 6nl 
over a firr made of thr ftslki of furxf . >%^ 
dvred soft, it ii slit on one side and kopt 
flut brtwern ■ pair of tongs ; it is then pie 
prots between iron plates which are gredse 
horiif ar^ suffered to remuin till they ar^ 
tiiey are tbeu suakeU in water till soft eaoi 

Eared down to the required thinners, wjtl 
uife woikeil horizoulally un 11 block, 
trarsparrocT is thus acquired ; and after fa 
mcr»ud xvi li>y,lhcyBfT poliibed niLh nbitei 
(he i.'oal of burnt MiUow. 



CORRESPONDENTS 

f.i 1 



A. B. — The llquiil uwfl f ■ ' • 
t'lilnrvd with nny V'-i ' 
Prukslnu blue. rttJ Cnl 

Mt'll^MCAr. IJHAtVIMfJ.' 
Itiit boHTil, up4>a tvluc)i (■' ' 
)i1:iiir 4(»|p. BDil a |tBtr nf d 



Sui r Unnkf 

W W.iort_Wt 
A Tvno — II in hi 

nrliclri. vf ce>ur-.i> iihto i« iti< 
A RKiiLir. tbalt b« advoded id. 



— rtK-lilneat 



r»^l 



■h >fttttiti<.<ii I 



CnrnmunlrnUoai, Books for Rcrifw 
tratioD. Ate. ta be addrc^svd !• Uu 
t*rr*cot Btrcvt -. \f> lb* Pdntsr ; or u> iu« ruui 
Latttn muft t>« pMlpaid. 
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It wts obR^rved in page 11, when detcribuig the 
Ecooiiliio Chuck, that a peculiar slide mt wu a 
BMICMU7 «ppeiuUge to it, and also, a promiae wai 
given of tnfltnictions to condacC the aitul eccentric 
work, the object of the present peper is to ftilfil 
that promise. 

Stute Reat. — The Figtire in the present pft^ 
reprewmta thi; small sUile reiL. A, ia a tied or fooC 
which screws down \\\ the oswU manner to the bed 
of the lathe, and ditft* n in no respect whatever from 
that which holds the ordinary rrtt. in like matuMT 
it la famiiihed »ith s screw, It, which brhtens the 
upper part, which has a plug and fit* into a aoclcet 
in the upper put of A. u oioiL 

C C, u a piece of iteel, 4 or 3 inchcfl long, of 
the shape repre^rnted. with a groove along the 
middle of it, and graduated on one side In incli» and 
tenths of an inch, the groove should be of the same 
laagth as the height of the nose of the mandril above 
the bed of the Uthc, the whole should be aecrl; 
hiif sA bch In thieknest, and ground perflBclly true 
upon the fiwe uad sides, as the pert D moat aUde 
•ocurafeel; and emootbly backwards and forwards 
upon It. Thb psxi is moved b^ meens of a screw 
at (be end of C, which screw passrs alonfi; thr grcMTtv 
quite to the fikfthcr rnd, where It H% into a collar, 
SO thst when turned rciund bjr its ^nare hnul. it 
aOTM D* hankwards and CBrwarda, without cbsngicig 
ki own origlnil position. TIm letter D. is rnppoaed 
to rvprvwnt the whole part of the mschiiHr which 
slides upon C C, and whiob in like manner witli C 
U made of sleet : U U fumiabed beluw with a scxvw. 
wUeb At* th« «<:rvrw belonging to C, and on the 
nflncr part with two sMa pteers formiug a groove In 
nlJrb tba tool aUsr novas. Accuraqr of grinding 
U karo as nrSBonsry as faa the former Instance, as 
wMmA aqnabtUaf of esotlont ecevnine tunilog ean- 
not bo ooe omp Ha b fi l with any oertainty ttr beauty. 

Tlia tool sUder D, bas f«str»rd near one end a 
brass socbat. B, with a «iuarr bole quite tltrougb 
U boriwMlilIf and sKntgbt wltli its uls. TUs is 
IIm port where ttie tool Ati. and which U fastened 
doira by a serrw at top. Tb« baodHa la for the 
MrpDoa of dnwitt£ the tool tnm or to the nork 



supposed to be fixed to the ntnodril of 1W 
opposite the end of E. 

It is requisite that this paft abonU bo< 
iu action at pleasure, otberwUa bod tW 
timtt but the steadiness of the band upo* 4al 
it would cut sometimes more deeply «Kso si 
and all regularity would be destroyed I fcr \ 
compUshme nt of this (he Bcrrws r, 0» 
placed at the opposite end, as aftarws oi 

Tbo/*.— 'ilie tools are termed ol |<> ^<P 
about 2 inches long anda Uttle mofwftiaa«M 
of an inch in thidcDeas. the points of 
grown to certain sngtea, and of 
according to the particular Vind of 
which they an: intended. In whatever 
eccentric turning are to be printed frW(J> 
cesaary that the omaqjeots shuatd he 
feeUy fiat surfsoe* and oMislst mardy «f a 
Imesp such as in all thi ^rvasad fUoatnr 
this b bot the commonar kind of work 1 aa 
bcnntiful combtnalloft of wcU lalseCod 
beadhwB, groovea, and Unco of vasfooa 
of dtfbrtal alia may bo SMde m 
worked as aaaily as these. 

A^utlmmi.^Vxnt scra w th> 
npon the mandril . and also a coma 
upon this • fasten the pircw of boa timA 
msterial to be opemlrd Ujioo. Tuw dawn 
hce of the work until It ia 
ercB, that is ncitbi-r boUov nor 
Bsiddle, and it will be ready lar cMcaanr 
to be plaent u^ion lU Tbim P«l a * 
tool (that is otte shaped Uke ^ oft «f • 
the aochot at E. and fta It thvB «r«ay llf 
at top, and put tba tool alblso In Ua nlaaat. 
tbabedofUksrestfA, tothabodofOa 
Ita usual aortw, at awh a dWaaac trwm ' 
as for tha point of the tool noarfy m 

• U thMS •Urvclkm tl U 

(t>m m iSc-ciBUto af wmm n» • 

Ui« r«i»v»l ohvek Is 

wiU rsadUy —tf< ftSHnahm W 
e«asr dM^ 
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Kext, bj tltc a^jogtaient of 9 T Bqave, Mt tlie part 
C C, otactly panUd to the face of ttie work, and ot 
Boeb a fadgbt as for the point uf the tool to be In 
|Ae una tine as the centre of that work — fix it in 
phb position hj the icrev B. The next adjnetment 
Sfl to regulate the depth of the liDes to be cut. The 
>iBt of the tool nearlf tiniching the work, let 
F, be moved forwards antil it bears upon 
r the tool slider frame ; keep the tool up 
bj means of the handle, (rradaolly- 
■ screw F, until the line which the tooF 
soffirient depth ; when this is the case 
O, until tliat also touches the end of the 
sr frame, that is the traaiveriie slider, and 
this poiiition by turning the nut at H ; tliuB 
tbe tool up to the work at every circle until 
e« tbd alider, all the lines cut will be uni- 
deptfa and widdi. Should it he requisite to 
Tenr deep or the material operated upon 
hard, they may be cut gradually by the 
iployment uf the icrew P, otherwise P is 
useful^ nor any other adjustmant of the 
any part of the work necessary, unless a 
depth of line be required. The formation 
preaettt and foregoing examples will be 
' vadentood by a remembrance of tbe powers 
eccentric chuck formerly described, and the 
; directions, in which we are obliged to refer 
the present and former paper. 
K (present paper.) — Set the tool to cut a 
the requisite depth* and turn the screw at 
of C, (slide rest) till Uiu transverse 
paaaed over one inch, this of rourise will 
it 2 inches in diameter, turn the screw at 
the eccentric chuck four times rouni), 
the mandril in motion cut a cirrle, or 
part <^ one, that being all that is necessary 
Keeping to all these adjustments, turn 
of Che chack two teeth and cut a wcond 
Q it two teeth more and cut a third circle, 
on till the whole 48 are in like manner cut. 
ia complete, except cutting it aroand 



the edges of proper fdxe, and cutting the hole 
in the middle; these must be done by restoring 
the chuck to its first position, when it will b« 
without eceenthcity ; tbe size of tbe outer and inner 
rim being made by the slide rest, 

Et. 2. — Set the tool exactly opposite ifce centre 
and so prelected as tacut a deep hole in the cen- 
tre. — then set the tool to cot a ahollow line. Altev 
the eccentricity, (that is turn down the chuck 
half a tnm.) also alter the distance, (that Is 
the screw of the rest) half a turn from its cent 
position, and iC will cut a small circle, turn tht* 
wheel (always understanding the cogged wheel of 
the chuck) 24 teeth and cut a second circle, then 
another 24 teeth and cat a third circle, and finally 
24 teeth more, and then a fourth circle. The nejit 
row of 4 u made in the same muouer altering thft^ 
eccentricity and (lisLince, each another half turn 
Che respective screws. The third row require* 
another halftum uf each. The number of circles ia 
made by using the numbers on tbe wheel as before, 
and also one tooth of each side of them making a 
group of 3. In the neit row the circles are iti 
groups of 7, or three on each side of the ceuCral 
one. In tlte next the groups are in threes. In tha 
next the tool is turned back again one c6m. the ec- 
centricity increased and eve^ tootli of tJie wheel 
used, forming a ring, of 9C circles, so on for the 
rest. 

The other lUustrationa will readily be undentood : 
it is only refjuisite to remember that the depth of 
the lines, and the size of the circles depends upon 
tlie slide rent, and their eccentricity, nombcr, 
grouping in all instances arises from the adjui 
meuts of the chuck itself, whose combinations art 
endless. 

We have an anxious desire to illustrate in a simi- 
lar manner the other compound chocks, but not 
poeseuisg them, and there beins no work in £ug- 
lisb on turning, we fear such will be beyond our 
power, unless any friend will oblige us witli specio 
mens in Ulustratioa of thora. 
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OP STEAM AND 

ATMOSl'HEKE. 



OF TUB 



^^hatoB FoaB£s has read to the Royal Society 
^^HlBburgh two communications, of which Uiti 
^Mllnff Are abstracts. 
The antiior incidentally remarked, that the 
of thii sua wen through vapour issuing from 
■■ Bilely'Valvc of a luLnmolivir onyinu is doop 
Uy similui to that which a column of 
or BDokod glaas gives to it. 




He next noticed fiiat this colorific character of 
slcam extended but a short way beyond the 
vriiicc, and that It gradually became more opaque, 
and pericctly white like noon-day clouda, both for 
transmitted and reflected light. At a .modwtatc 
thickness, in this state, itj opaxrity is completa^.^^ 

These observations have been fully coofirtned 
by direct experiments on high-pressure steam. 
At the moment of issuing from the steam-cock, it 
is pcrfecUy tmnsparont and colorless; at some 
difiioQce from the orifice, it bocomes uonspArcat 
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and onnge-rud ; bat, still (afth«r off it is white, 
and merely tmnsluccsu Thew properiics were 
(raced in stvam frura a prewnre above thai of tlie 
Atmosphtrro of 55 Iba., down to tn excesa of only 
Ibxee or fimrj and, as in all oases the reduess uf 
the Iranstnitttrn light wu more or loss difltiudly 
iwcn, (aud an oxi:ces of lU or 15 lbs. does us well 
OS any higher pressure.) it wiu concluded thai tho 
effect of partial coudeusaliun in pruductiig the 
phenomenon ''It^ould bo rc-odered visible in great 
thickness of vapour of the lowest icnsion. 

Th(j great analogy of the color of steam to that 
which llie clouds assumo at sun-set, or distant 
KgJits in certain conditions of the atmosphere, 
led the author to surest this singular property 
of cundcnsitig Tapoui as the probable cause uf 
thuHc phenomena, of which no satis&clory ex- 
pltuiatiuu cuuld be given whilst this fact remaiuL-d 
unknown. The crognostics of weather derived 
from the colors of the sky also feceivc clucidaiiou 
from the fact. 

Judging from tho Bimllarity of color of steam 
and that of nitrous acid gns, aud the remarkable 
power of absorbing certain definite rays of the 
spectnmi discovered in that gas by Sir David 
Brewster, tho author thought it probable that 
similar lines nii^ht bo discuvered iu the tipeotmm 
formed by light transmitted through steam ; cud 
that iJicsc inif:ht be found to coincide with the 
atmospht'Hc Unes of the speclmm noticed by the 
aame pbilusopher. llio experiment was made 
witli pTvM care, but the expected result has not 
been liilherto obtained. The general action of 
steam on ihesprctnim is to absorb the violet, blue, 
and yellow rays, Anally, leaving only the red aud 
o range, with an imperfect preen. 

Since a portion of watery vapour in a confined, 
space, otipir?iitly trnnttparent and ctdorless, may 
become, byrocio change of temperature, tirat deep 
urangc-rcd and transparent; aud, tiually, while 
and Bcmiupamie ; tho author notices another 
analogy with the singular effect uf lempemlure in 
deepening the color of nitrous add gas, and thinks 
that Uiese facts may one day throw some lorthL-r 
light on the djfhrult sutijii-t of t}ie mechanical 
Constitation of vapours, and particularly of clouds. 

The object of the second communication wot 
to devclope an application of the above fact, Tho 
discovery that Rlcam in a certain stage of con- 
densatiQU is deeply red colored for traniiuiitted 
light, seemed to uiTei a probable sululion of a 
dtfflcalty whicli has never yet been fairly met, 
namely, ihu rod color uf clouils at sunset, and the 
redness of light truusmittcd through certain kinds 
of fogs. 

A pretty full history of thcuries proposed to 
account for the colors of the atmosphere was first 
given i it being obtained almost in every caso Irom 
an examination fif the original authorities. These 
theories were reduced under three general heads, 
exclusive of that of fiiicthe, and of mu*t writers 
befijro Newton, that the blue color of the eky 
results I'rum a mixture of light and shade; and 
tliat of ^tunckc, that tliat color is merely sutfjectivct 
or arises from an occular deception. Tho remaining 
iJieorios arc : — 

1. That the color of the sky is that transmitted 
by pure air, and that all the lints it displays are 
modtficAtions of Uie reltected and transmitted 
colors. This is moiu or loss completely the opinion 
of Moriotte, Bougiier, Kuler, Leslie, and Br&ndes. 

2. That the colors of the sky arc explicable by 
floating vapours acting a» thin plat«t do. iu ru- 
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fleeting and transmitting 

This is tbe theory of NcvttRi~«nd mott of 

immediate followers, sod niotv l«taly of Kobi 

3. On the principle of opaietccnce and of 
specific abs*»rptutn. drprTidin? on thr Timfyrp and 
unknown coi 
head is iutc'i 
of MelvilJ, i)^... 
Brewster. 

To the lost named philosopher, howevei, 
merit is due of having conspicuously tuned 
tentiou to the important, com;*U-T. apd htlhi 
unexplained phenomena of al 
has proved tu be totally iucQiu> 
theory of the rolur^ of natin 
those of thin plates;) aud ht 1> ~ 
strated the inapplicability of it :l .1 
colors of the atmosphere, by showmg i ' 
conslitutiuu is whuUy distinct from tli 
any modification of Newton's theory wou 
by a series of experiments, of which nii 
xesults un!y are announced. 

Since, then, the constitution of the atir 
Colors aualyzud by the prism resembles i 
duced by absorption,, the question is, to 
medium are we to refer that absorpUvo 
Evidently not to pure air, since a 
red in a fog, and in clear weather wl 
so. The author u disposed to attribute 
to the presence of vapour In the very act of 
donsation. This intenn«diato or 
occurs between tlie colorless and 
of steam whoUv uncondensod ; and 
may be termed the state of pnximaU 
in which it is seen to issue fVom the ipoui 
when it is likewise colorless^ but 
During the transition, the steam becomoi i 
red, and lemains transparent. The a1 
action resembles then, so far, that of the 
phere observed under certain meteorulogioal 
ditions ; the dark Imes and bands noticed by 
David Brewster in the atmospheric spectra fa&va 
not been discovered, and m Uit the onaiogy it •• 
yet imperfect. 

In applying this theory to the colors of suneeC in 
particular, the author quotes many aclcnowledgcd 
ucts to prove thai the redness of the sky Is 
developed precisely in proportion to the probable 
existence of vapour in that critical stage of con- 
densation which should render it colorific. And 
he appliee the same reasoning lo account for the 
prog:uostic8 of weather, drawn from the re« 
the evening and morning aky. 



SILKWORMS, 
THBIR Lirn, PRonuci, ANn majiaakmi 

ToK silkworm, called by entoraologista 
bumbyx mori, is like its kindred species, sal 
four metamorphoses. Hif rgi^, fostered 
genial warmth of spring sends forth a 
which, in its progressive enlargement, casts il 
either three or four times, according to the 
of the insect. Having acqoired its full sixe la tlm 
coarse of 25 or 30 dnys, and ceasing to eat dBring 
the remainder of its lite, it begins to dischat^ • 
viscid secretion, in the form of pulpy twia 
from its nose, which harden in ^e air. 
threads arc instinotively oolled into on ovoid 
round itself, called a cocoon, which sem» 





dtfcncg Bfainst U^og^ enemie:^ and changi>9 of tem- 
pcntare. Here it soon ebonies luto the chrysaliA 
or DpDph Atate, in which it lira swadiUcd^aA it were, 
for about IS or 20 dayi. Then it bursts its cere- 
mcsita, and nimea forth fumiibed with appropriate 
wtttga, sntennc, and feet, for living In ita new ele- 
nmtU tfar ntmoBphere. The male and the female 
nntfaa coople together at thi* timr. and trrminate 
ttdr naiOD hy a speedy death, their whole existence 
befn|[ limited to two months. The cocoons are 
eompletf'ly formed in the ooarae of three or foar 
days ; the tineet being reserred as seed wonns. 
From tbese cocoons, alter an interval of 18 or 20 
dap. the moth makes its appearance, perforating 
ita tomb by kDockin; with its bead ofainst oDe end 
of the eocooQ, after softening it with saliva, and 
thw rrodering the filaments more easily torn as- 
9tad«t by its daws. Such moths or unrelias are 
DoQected and plao!^ upon a piece of soft doth, where 
dtfy coaple and lay their eggs. 

The rggs, or grains as they are osoAlly termed, 
are enveloped in a liquid which causes them to ad* 
hoc to the piece of cloth or pajKr on which the 
lays tJiem. From this glue they are readily 
by dipping them in cold water, and wiping 
ttem dry. Thty arc best preserved in the f/vum 
stite at a temperature of about 55^ F. If the beat 
of spring ailvancea rapidly in April, it must not be 
foffereJ to aict on the eggs, otherwise it might hatch 
(he caterpfnan long before the mulberry has M&t 
iorth iu leaves to nourish them. Another reason 
tor kncping hack their incuhation is, tliat they may 
Wbatcfaed together in large broods, and not by 
tnaU aombcrs in soccesaion. The eggs are made 
tf tntA small packets, of an ounce, or somewhat 
mm9t which in the south of Prance are generally 
ttCaobed to the {snrdles of the women during the day, 
sad pUoed under their pillows at night. They are, 
«f OMirae, cnrefully examined from time to time. 
la large establishments, they are placed in an 
Ippnprlate stove-room, where tliey are exposed to 
ft tuBparature gradoally increased till it reaches the 
0(di Jj^mi of Fahrenheit's scale, which term it 
■Ml not oteeed. Aided by this heat, nature com- 
fktUa her mysterious work of incubation in eight 
w Cm days. The teeming eggs are now covered 
vtidi ■ sbe«^t of paper pierced vrith namerDUS holes, 
atoul oDC-tweUUi of an inch In diameter. Through 
syqr tnr ea the new-hatched worms creep up- 
inscinctiTely, to get at the tender mulberrj 
Ut*m itrinred over the paper. 

The nanery where the worms are reared, is called 
by the French a maijntniih-e ,- it ought to be a well- 
•irvd chamber, free from damp, excess of cold or 
hmfc, rats and other vermin. It should be ventilated 
oeaskmally, to purify the atmosphere from the 
mi some emaaatton« produced by the excrements of 
flf d» caterpillars and the decayed leaves. The 
of the wicker-work shelves should be 
: and they should be from 1& to 1 8 inches 
SfMft. A separate small apartment should be al- 
h U Hd to the sickly worms. Immediately before 
mA ascmliang, the appetite of the worms begins to 
Alg; U eeaaes altogether at that [leriod of cutaneous 
■■lamflr|)hosis, but nrvivea speedily after the skin 
ll Mrif eeet, because the internal parts of the ani- 
■■1 are thereby allowed freely to develop themselves. 
At tht csid of the second age, the worms ore half an 
fasll long ; and should then be tranaferrtrd fruni the 
i^bD room in which they were ftrst bntchcd, into 
Iha proper apartment where they are to be brought 
la aitenty and set to spin that balls. On occaatoa 



of changing their abode, they must be weD deadeed 
from the litter, laid ut>oo beds of fmli leaves, and 
supplied with an abundance of food every six hours 
in succession. In shifting their bed, a piece of act- 
work being laid over the wicker plates, and covered 
with leaves, the worms will creep up ovetr Ihem t 
when they may be tnmttferrcd in a body upon the 
net. The litter, as well as the sickly worms, mmj 
thus be readily removed, withont handling a single 
healthy one. After the third age, tbey may be fed 
with entire leares; because they are now exceedingly 
voracious, and must not be sufasefjuently stinted in 
their diet. The exposure of chloride of limr, spread 
thin upon plates, to the air of the mafptanihej baa 
been found useful in counteracting the tendency 
which sometimea appears of on epidemic disease 
among the silkwomsi from the fetid exhslatiooa of 
the dead and dyii^. 

When they have ceased to eat, dther in the fbvftK 
or fifth age, agreeably to the variety of the bombjfx, 
and when they display the spinning instinct by 
crawling up among the tvrigs of heath, Sec, they 
are not long in beginning to construct their cocoons, 
by throwing the thread in different directions, so aa 
to form the floss, tiloscllc, or outer open network, 
which constitutes the l/ourre or silk for carding and 
spinning. 

The cocoons deettned for filature, most not be 
allowed to remain for many days with the worms 
alive within them ; for should the chrysalis have 
leisure to grow mature or come out, the filaments at 
one end would be cut through, and thus lose almost 
all their value. It is therefore necessary to extin- 
guish tlie life of the animal by heat, which is dona 
either by exposing the cocoons for a few days to 
■onshine, by placing them in a hot oven, or in the 
steam of boiling water. A heat of SO'/' F. is suf- 
ficient for ofTecting this purpose, and it may be beat 
administered by plunging tin cases filled with the 
cocoons into water heated to that pitch. 

80 pounds French (8S Eng.) of cocoou, are the 
average produce from one ounce of eggs, or 100 
from one ounce and a qaarter ; but M. Polxer of 
AUace obtained no less than 165 pounds. The sUk 
obtained from a cocoon is fVom 750 to 1150 feet 
Long. The varnish by which the coils are glued 
slightly together, is soluble in warm water. 

The silk husbandry, as it may be called la com- 
pleted in France within six weeks from the end of 
April, and thus aflbrda the most rapid of a^cultu- 
ral returns, requiring merely the advance of a little 
capital for the purchase of the leaf. In buying op 
cocoons, and in the filature, indeed, capital may be 
ofteo Laid out to great advantage. The most hazard* 
ous period in the process of breeding the worms, is 
at the third and fourth moulting;, for upon the 
6th day of the third age, and the seventh day of the 
fourth, they in general eat nothing at olL Oa the 
first dny of the fourth age, the worms proceeding 
tt0m one ounce of eggs will, according to BonaftmSy 
consume upon an average twenty-three pounds and 
a quarter of mulberry leaves ; on the first of the 
fifUi age, they will consume forty-two pounds ; and 
on the sixth day of the same age, tliey acquire their 
maximum voracity, drrouring no less than *223 
pounds. From this date their appetite continually 
deereases, till on the tenth day of this age they 
nnnsume only fifty-six pountU. The space which 
they occupy upon the wicker tables, being at their 
birth only nine fiset square, becomes eventually 239 
feet. In general the more food they coosmue, the 
more silk will they produce. 
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A raulboTT-treci U Tiloed, In ProTcncc, at from 
6^ tolOd.i it is planted out of tbe nurscrir at four 
joan of age ; it ia begun lo be stripped in the fifth 
year, and afTorda an increaaing crop of leaves tilt 
the twentieth. It yields from 1 cvt. to 30 cwt. of 
leaves, according to its magnitude and mode of cul- 
tivatioa. One oonce of silkworm egga ia worth in 
Prance about 24 &mooB; it requires for its doe 
claTelopment inio eocooaa about 15 cut. of mul- 
berry leaves, which cost upon an avenge 3 
francs per cwt. in a fiBLVourable season. One 
ounce of eggs ia calcnlsted^ to produce from 80 to 
100 pounds of C0C0008, of the value of 1 branc 52 
oentunes per pound, or 125 francs in the whole. 
About B pounds of reeled raw silk, worth Iti franoa a 
pound BfeobtBtnrd from these 100 jwunds of cocoons. 

There are three denoatinatioua of raw silk ; vis., 
organsine, frame (shute or tram), and floes. Or. 
ganztue serves for tlie warp of the best silk stnflis, 
and is considerably twisted; tram is made usaally 
from inferior Bilk, and ia very slightly twisted^ in 
order that it may ipread more, and cover better in 
tiie weft ; flofls, or 6owt«, oousista of the shorter 
broken silk, which is carded and span like cotton. 
Oi^aozine and trame may contoiu from 3 to 30 twin 
filaments of the womi ; Che formt^r possciHea a 
double twist, tbe component filamentig being 5r8t 
twisted in one direction, and the compomtd thread 
in the opposite ; the latter receives merely a slender 
single twist. Each twin iilament gradtuUy dimi- 
niahes in thickness and strength, from the snrface 
of the cocoon, where the animal begins Its work in 
a state of vigour, to the centre, where it finishes it, 
in a state of debility and exhanation ; because it 
can recdve no food from the moment of its begin- 
ning lo spin by spouting forth its silky substance. 
The windier b attentive to this progressive attenna- 
tion. and introduces the commcucement of some 
cocoons to compensate for tlie terminntion of others. 
Tbe quality of raw silk depends, therefore, very 
much upon the skill and core bestowed upon its 
tUalure. The Boftest and purest water should be 
used in the cocoon kettle. 

Ttie quality of Che raw silk h determined by first 
winding off 400 ells of it, round a drum one ell in 
circumference, and then weighing that length. Tbe 
weight is eoipressed in grains, 24 of wliicti constitute 
one denier ; 21 deniers constitute one ounce ; and 
16 ounces make one pound. This is the Lyons 
rule for valuing silk. The weight of a thread of 
raw silk 400 ells long, is two grains and a half. 
when five twin filamenta have been reeled and as- 
sociated together. 

Raw lilk is so absorbent of moisture, that it may 
be increased t«n per cent, in weight by this means. 
This property has led to falsifications ; which are 
detected by enclosing weighed portions of the sus- 
pected silk in a wire-cloth cage, and exposing it to 
a stove-heat of about 78° F. for 24 hours, with a 
current of sir. Tbe loss of weight which it thereby 
nndei^oes, demonstrates the amount of tbe fraud. 
There is an office in Lyons called the Condition, 
where this assay is made, and by the report in 
which the silk is bought and sold. The law of 
France requires, that all the silk tried by the CoTuii- 
thtm must be worked up into fobhcs in that country. 

In the Journal of the Asiatic Society of UeugiU, 
for January. 1B37, there are two very valuable 
papers upon silkworms ; the first, upon those of 
Asaam, by Mr. Thomas Hugou, stationed at Now- 
gong; the second by Dr. Ilelfvr. upon those which 
are indigenona to India. Besides the Bombyx fnori, 



t})e Doctor cnumenites the following seven spedv. 
formerly unknown : — 1. The wild dlkworm of the 
ceniral pnjvinues, a moth not larger than the Ana> 
b^s ntori, 2. The Joree silkworm of Amsol, 
Bomby* rtlipioMt wldch spins a cocoon of a finv 
fihunent, with much lustre. It lives upon the pipul 
tree Cf^eiu rtligiota)^ which abounds in India, and 
ought therefore to be turned to aooovnt in breedlag 
this valuable moth. 3. Sahtrnim titkelictt^ which 
inhabits the cas^ mountains in Silhet and Daooa* 
where its large oooooni are spun into silk, 4. A 
still lar^^r Hatttrnia^ one of the greatest moths In 
eiistence, measuring ten inches from the one end of 
the wing to the other ; observed by Mr. Grant, in 
Chirm PuajM, 5. fta^trmiajHtpkiafOr the Ttttseh 
silkworm, is the most coounon of the native epedM, 
end furnishes the cloth usually worn by Europeans 
!a India, it has not hitherto been domeoticatedi 
but miUions of its cocoons are annually ooUectcd In 
tha jungles, and bruoglit to the silk factories nasr 
Calcutta and Bhagelpur. It feeds most eomnumly 
on tlie hair-tree (ZizypkuM jujuba)^ but it prcfca 
tbe TVrmtnaJid alata, or Assam tree, and the Bomm 
byx hepii^hyitvm. It is called Kouthiri i»oc^a,lD 
Assam. G. Another Satumui, firam the ncighboo^ 
hood of ComercoUy. 7. Satumia ajmamenaU, with 
a cocoon of a yellow-brown color, different from all 
others, called moo^o, in Assam ; which, althou^ it 
can be reared In houses, thrives best in the open air 
upon trees, of wluch seven difTereut Idnds adbrd It 
food. The MaxmUctjor^ mnaga, which fu^s on thfl 
Adakoory tree, produeei a fine silk, which is nearly 
white, and fetches 50 percent, more than the Cswn- 
colorcd. The trees of the first year's growth pro* 
duce by far the moat valxiable cocoons^ The mooga 
which inhabits the soom-tnee, is found principally 
in tbe forests of the plains, and in the villagas. 
llie tree grows to a Urge size, and yields tbrrs 
crops of leaves In the year. The sUk is of a light 
fawn color, and ranks next in value to the Masas- 
koory. There are generally five breeds of moogi 
worms in the year : 1. in January and Pebruaxy; 
2. in May and June ; 3. in Jane and July ; -L. in 
Auguat and September; 5. in October sod Notsm- 
ber ; the first and last being the meet valuable. 

The .^asamesa select for breeding, such ooeoou 
only as have been begun to be formed in the largest 
number on the same day. usually the second or Ihiid 
after the commEncemcnt; those which contain Qkalee 
being distinguishable by a more pointed end. They 
are pat in a closed basket suspended from the roof; 
the moths, as they come forth, having room to moit 
about, after a day, the females (known only by their 
large body) are taken out, and tied to amaU wi&ps 
of thatching -straw, selected always from over tiic 
hearth, its darkened color being thought n&orr ac- 
ceptable to the insect. If out of the batch, then 
should be but few males, the wisps with the fiemaks 
tied to them are exposed outside at night ; and tha 
males thrown away in the neighbourhood find thcEr 
way to them. These wisps are hung upon a string 
tied across the roof, to ae^ them mnn Tccmia. 
The eggs laid after the first three days are sud (Q 
produce weak worms. These wispa are taken ool 
morning and evening, and expoaed to the BuaahiM* 
and in ten days alter being laid, a few of them are 
hatched. Tbe wisps being then hung up to tiba 
tree, the young worms find their way to the IciaTCs. 
Tlie ants, whose bite is fatal to the worm in its early 
stages, are destroyed by rubbing the trunk of the 
tree with molasses, and tyiug dad fish aud loads to 
it, to attract tlu»e rapacious insects in large nam- 



MAGAZINE OF SCIENCE. 



47 



b«rt, wbm thrj- are destroyed with flre ; a proceia 
vUch need« to be repeated flCTeral times. The 
fffKind ooder the the trees is also well cleared, to 
RDder It e&ry to pick up and replace the worms 
wUch bll down. They are prerented from oomlng 
to th« ground by tying fresh plan tain -leaven round 
fW tmakt over whose sUppery surface they cannot 
tnw\ ; aad they are transferred from exhansted 
tnea to fresh ones, on hamboo platters tied to long 
poles. The worms require to be constantly watrhed 
and protexrted from the depredations of both day and 
ai|bt birds, as veil as rats and other vermin. Du- 
tiiV their moultings, they remain on tbo branches ) 
hot when about bejpnning to spin, they come dowa 
tilt tnuik, and bein^ stopped by the plantain-leaveji. 
•nt tbrre collected in basketSi which are afterwards 
pat under banches of dry leaves, suspended firotn 
tho roof, into which the womn crawl, and form 
Uwif cocoons — several bcin^ clustered tof^ther; 
this arrident, due to the practice of crowdini; the 
vonna together, which is most injudicious,renilerlng 
it fanpoasible to wind oflT their silk in continuous 
Aresda, aa in the filaturea of Italjr, France, and 
f««0 Beo^. The silk is, therefore, spun like 6ax, 
tnlaad of being unwound in single filaments. After 
fnr days the proper cocoons aro selected for the 
nest breed, and thereat are uncoiled. The total 
' : 1 of • breed varies from 60 to 70 days ; 
i:ito the fisUowing periods: — 

I'Dur moultings, with one day's illness attend- 

bigeach 20 

fun fourth moulting to beginning of cocoon 10 
U the cocooa 20, as a moth G, hatching of 
a|ga to 36 

66 

Cd bdng tapped with the finger, the body ren- 
ders a hoQow sound ; the quality of which shows 
■ksther they have come down for want of leaves on 
the tnv, or from their having ceased feeding. 

'.'■ rhrysalia is not soon killed by exposure to 

the cocoons are put on stages, covered up 

III itTMii-*. and rrposed to the hot air from grass 

under tliem ; they are next boiled for about 

nkrar in a solution of the potash, made from In- 

cbnted rice stalks ; then taken out, and laid on 

ddtt folded over them to keep them warm. The 

tOBS being removed by hand, they are then thrown 

iite a burin «f hot water to be unwound ; which is 

4mb ta a very rude and wutefol way. 

Tte pUutulions for the mooga aUkworm in Jjower 

, amount to 5000 acres, besides whnt the 

eoutain ; and yield 1600 maunds of 84 lbs, 

*^ i>er aanoro. Upper Assam is more productive. 

>cooa of the Kotttkuri monga, is of the site 

'■'s 1^. It is a wild specicfl, and affords 

CuuulJ oiach valued for fishing-lines. 

%4 Tha Arrindtt, or Bria worm, and moth, is 
tmnA over a great part of Hindustan, but entirely 
■lUlis doors. It is fed prinripnlly on the Ifvra^ or 
Ps^Mtn c/,T<\ti leaves, and gives sometiioes 12 broods 
r: the course of a year. It affords a 
> jka rough at first ; but when woven, 
bawaira Vi!i and silky, after repeated washings. 
Ihl poorest people are clothed with stuff made of 
lla vbcb is so durable aa to descend from mother to 
tesbter. The cocoona are put in a closed basket. 
Dp in the house, out of reach of rats and 
When the moths comu forth, they are 
Co mof e about in the basket for twenty-four 
i after which the fcnules ore tied to long reeds 




or canes, twenty or twcnty.five to each, and those 
are hung up In the house. The eggs that arc laid 
the first three days, amounting to about 200, alone 
sire kept ; they ore tied up in a cloth, and suspended 
to the roof till a few begin to hatch. These eggs 
are white, and of the size of tuniip-secd. When 
a few of the worms are hatched, the cloths arc put 
on small bamboo platters hung up in the house, in 
which they are fed with tender leavea. After tlie 
second moulting, they arc removed to bunches of 
leaves soKpcndcd above the ground, beneath which 
a mat is laid to receive them when they ftll. When 
they ceaae to feed, they are thrown into baskets 
full of dry leaves, among which they form their 
cocoons, two or three being often found joined 
together. 

9. The Satumia tri/rnet/rata, has a yellow 
cocoon of a remarkably silky lustre, ft lives on 
the sooni-tree Ln Asaom, but seema not to be 
much used. 



SUMMEB DRINK8. 

Ginger Seer in bo4tte$.—Vai into any Tcsael 
1 gallon of boiling water. 
1 pound of common luaf sugar, 
1 ounce of best ginger, (bruised) 
1 ounce of cream of tartar, or eUo ft lemon sliced. 

Stir them up until the sugar ia diitfulTod, lot it 
rest until about as wann aa new milk, then add 
one tahlc-spoonful of good yeast, poured on to a 
bit of bread put to float on it Cover (he whole 
over with a cloth &Dd sutfer it to remain undis- 
turbed 24 hours. Then strain it, and put into 
bottles, observing not to pot more in than will 
occupy thrcc-4|uartcr3 of ihcir capacity, or as wo 
usually say tUrcc-quartcra full, cork tiio bottles 
veil and tic Oic corks, and in two days in worm 
weatJior it will bu tit to drink. If nut to be cou- 
flumcd till a week or fortnif^ht after it is made, a 
quarter of the &ui!B.t may be spared. The abovu 
quantity of iugrodicnts will mikko IB bottles, and. 
cost 1(J pence. 

Common Ginger J?<«r.— 'That common drink 
sold in the stieettf, is mode with raw giignr or 
treacle, half a pound to the gallon of water, tho 
ginger ground and without uio acid, coating odo 
farthing per bottle. 

Lemonade in botUeJi. — Tliis diflera in no dcgroo 
in manufacture from ginger beer, the ginger biting 
loft out, and IS drop^ of llio essence or of the oil 
of k'mou beinp first ground up with the sugar, — 
tlio essence is tho same oa the oil of lemon but 
mixed witli spirits of wine, it thereforo unites 
readily with tho other ingredients, nnd Id moro 
convenient in uae. 

Soda Powciert, are tartaric acid and carbonate 
of soda. Procure an ounce of each, and divide it 
into 16 portions, wrap up the acid in oitu colored 
paper, and the soda in another, (merely for tho 
soke of distinction when used.) dissolve one of 
each kind in half a tumbler of water, mix the two 
solutions together and take it immediately. 

Tlie above metliod of mixing is very ineonre- 
nicnt because the cfTcrvescDnco is so rapid that it 
overflows the gloss, it is better first to ilissolve tho 
Boda in all the water, then add the acid in puwder 
and drink immediately. Using equal quantities 
of each material, the drink will be slightly acid, 
which to moBt potsoaa is agreeablo; oithc aoid 
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wmj be vaui iaiUad of the tartvic^ and viU b« 



iTe one ounce of 
cf Mdfc an ft paUon uf vaier, pat it 

. is Uw vmantily of a tumbler foQ or 

telf ft pot io eadi ; uviac the cork recdv, drop 
tato Mck boCUe hfttf ft dnram of tartftiic ur citric 
■jiM la ujiiib. catk ft»d mr* il mmi^wtcly ftttd 
ift«illaiw4TiBmeataB5tfM. 

l^B^^ Nwdwv.— Poud ftsd ButogetWr 
WC ft |««b4 «f bftf ftVCftr* 

ft^A iknc « few iropft of tiht o« cf I 
■to 16 



100 pftiu conuin 30-13 
tide of nirkel U diuoh 







jgnilrd if vvi^died 
tftUic line, i he pcmxii 
in hydro-chlorir acid. preriptiiUed by cftu 
fiJterrd off and we>i|^t*d : 100 pafU 
78-71 of netftlUc nickel. 
T^ vrpftntiaa of nickel and tine is ev^ 
tended with difficnltj and runie imcertiuiitv, 
morcr simple by ibo mVl 
[ vhicb IB not m<.'re tnaccni 
Bcf:>ro weighing any of 
«ibav«os>dei,iCiftiftecidfrdlypreftnihrelo bum 

off ftB much t>f tliL> suh 
ft* pvaAlt bto ft pUiianm crucible; to atld ihf 
MM^ lai AiB Mfctnct their weigbt fxom duit of 



HI9CELLANIKS. 

— Da. Uai bsTioi; t^Wni in ob 
tWistcnaiue* uf difTprfat li^'htf, 
•f ifctf wlfttiveihAiIuwi \hvj pn^ 
btlMviBg photumruic 
M mtmmi pMcti of p«p«r. prep 
fl/^dMrii nr the pbouigcoic drai 
ftftf ft koaac JA^ned by a high 

the vioJovi ; ftnd &lsn ia i 
hoaie not •>> circumstaoccJ. 
espmcHJ to the action of 
a rvrtain depth of tint ; and 
10 rxinired to pn>ilurf the 
i BftVpftport placed in the rlnrk^-upd i 
P»^ Cm mm ■aafcltil to demmioe Ih^ 
^I^ m ftfttftiahftJ, By pbotop-: 
Ma^ Dk. Dm oomaAtn the relalivo 

ib differeot roiinu ip aoy houaf 
or OD diffrreuL dnva lo 
cooftlr;. also the extent or slreoj 
«( 4a;]Sffcl ia aay part of the wurlJ, — may 
* ftM ifgiiteied. 



CORRESPONDENTS. 

« JL^iOb* ■■ ■ ■ » < «« «• ottOfvd te. larf *tll tMot It I 




AIM ^ WttU^ Vf U>M. 




kiawr BUL 

*T Gu-viKMa, — Tta wlr* «mS 

■n k* vmit^4 pMtUDj or whaUr i»«iid Ik* har of 
» |iM iMft rrj wa mOm for ■ hmO Iw. 



%'mt. i,^tki$ i&yftriitr it nom nmfy, bmmd U 
Owrrt, OrtitreJj, for hmdimjf^ auy oiao It 



fl— laaltallwiii Beahi tir lt**tew. lavfatten 
ftc. to bt i VIf w d lo tW EkMor. M 

In Ac rilliij a> to Ike Pvblliftv. 
UMMt MOM W pMl payi 
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ELECTRICAL INDUCTION AND DISTRIi3UTI0N 



ipi«d ti; the electric fluid th*C is inberrDt 
boiijes. There Bppean reasoa Co cooolude 
^Ol0 wbote lUMttrr at which any sabfttanco i> 
equally imbued with this sobtile 
Uet is proved by the Uw of eleclri- 
uid oUo that by galvanism and 
m great and continuoui a itrcam is 
.. It. 



proilaccd. It U aUo no less demoiutrmbI«, Ihfit we 
con by the violent and sudden trinefermce of a 
stream of free electricity, or u it Is callod a shock, 
diMurb the lluid iu the inner portiuns of whatever 
condnclur we have used as the means of comuiuoi- 
cation between the poles of the battery, and this 
ec|aally well whether the surface! be expoted or not. 
This is disputed by other electridans. wbo main- 
tain that electricity resides ouiy apon the surface of 
excUed or chargad bodies. Wc will give an ajwri- 
ment or two, and then make a few remarks ajMa 



w 



MAGA2:iNh OF SCIENCE. 



end!! of Ihne oi^niont. The first ms fqpported 
1)/ Cavallu. who givr> the ioilitwin^ : — 

Kr. 1. — Talte a wirt nf nnj Viatl uf metal ftud 
cQTtr part of it with some electric ■abttance, ai 
msto, ualiog-wax, Ike., then diichariB« a jar 
through it ■Oil it will be fon&U ttini it roD<Saets M 
well with u vithout the elrcirii- coaling, Ibia pnives 
tliat the elertric Tuid iia>»c5 through the tnlj^UDoe 
oLthe metal, and not urrr its flurfacc 
^Ex. 2. — Let a penoD hold tlie vire connected 
with ons surface of a charge*! hntterr in "ne hnnd, 
aod toach tbeoth'ir surface with the ci ^ .- 

ehock will xnits not over \\ii >>ih1j, b.r /., 

and afi'ect hiiu in the wriats, arma or cheat, accord- 
ing to iia strength. 

Although the*e exptriments prore that in rioleot 
cases the electric fluid Vaj be aiadr Co jiats through 
Uw! interior of bodi«, rtt it hy no means implies 
that when charging a hcdy vitb rtcctricitr, we 
neccsMrilf drire it beneath the snrfece; on the 
contrary, both reaft' ■ "vcihat 

in the uMinary tr tion of 

the fiaid, It re«ide» ■ -i .... ...^ r....... . Pncatly 

and CataUo prored this in former linirt. and 
(Viuloinh. l<v thr a^tUnce of hia odmirBhle and 
dt" v.T.^iee Vol. 1.) has «»n- 

(ir ! ■i[K>«!tir»n. und proved the 

tn.' ftttitt cofM^tr 

t,j <■ tratu/ertncr 

a« lu proj-vrrmfi t i inr *7ir/f ,,t •,/ a ittifiy^ €Md no/ 
mv^rdnir '» </* toluIUy." Thus n hollow condoctor 
IS alvaya m eCficacious tis one which is solid. A 
large conductor will accumulate more than a small 
one of more solid materials. 'Hie power uf n Ley- 
den jar is in proportion to the surface, and not to 
the thiekneM of the glass— -and so on in numberisss 
other ftimilar in^tanc^i. In fact it msy be said, 
that altbou^h the glau rods used as supporla to 
any parts vf t)ic apparatus art usually made solid 
for the mIp of 5trcn::;ih, yet the thinner glass 
cylinderji, jarr, conduciun, Slc., are made» osually 
the bettrr the machine worka . 

The following eiperimenta will be read with in- 
terest. 

fir. 3. — Support upon a glan rod a wooden ball, 
and bore Torious bolet to dtfTerent deptlia upon its 
snrfacc, as repreaenlcd in section at Ki^- ^* then 
support a wal^r covered with gold-leaf upon a very 
fine and dry rod of shell lac. Cbarge the woodeo 
ball by holding near It an excited glass tube. While 
it rctoains charged, touch its suKacc with the 5up- 
jiorted frilt wafer, which immediately hold to a very 
delicate cUctromcter ; this will show that the wafer 
bas imbibed loroc of th» electricity from the inrface 
of the ball. A5:nin, pass the ^ilt wafrr quickly and 
neatly to the bottom of one of the boles, withdraw 
it, and upon holding it to the electrometer, no eflect 
will be produced. 

Ss. i,—r/ie Bleclric ITe//. — Place upon aa 
lAectric stool, a metal quart pot, mug, or some 
^er coodacting body nearly of the same form and 
dimension, then tie a short cork ball electrometer, 
that ii two cork balls «U!4peDtlLd on a linen thread, 
to a silken cord. Electrify the mu^, ud hold the 
cSeetromcUr within it, when it will not be at all 
alTrctcd. 

Ej, 5. — InateAd of the electrometer in the last 
(speriment use a mctillic ball, suspended by silk ; 
riKlfify the mu^ and withdraw the ball, it will be 
fpand nut duu-giid hy its contact with the inner 
tttfface of the mug, though it may have been struck 
igslnst its sides many times. 



£r. ft^—Btot, theerh 
eoMbufflnl the afipar»t«- 
coo^sIb of an oral mvial Wj 
aad eovered with twn tmfm. m- 



any 

I ! hi 
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eovercd with tio-> 

there bo oo" 
dectiieity. t! ' 

salstiag bandies, be earefnily applied to 
Upoo the reiroral of these cap<, it w ' 
that the whole of the electricity has bee 
frvm the spheroid, io that it will bo 
tbe iDOoK dclicnte electrometer, while fibs 
will be found to bare acquired precisely ' 
quantity ot electricity which had at first 
tbe hall. 

The net t circunstanoe to be obaerred it 
of ao estctided or coatractrd surface la 
apparent a minate qoanrityof eirctricity 
t I fd that the I 

<rct mnU ai!. 
.'• IK. I - ii'jid spread Okci nil cjiiciiuru 

be fo ppparent as if more caiioeiilnfti«l 
cL i i.'i^iir. as in mechanics, themeaaiaiul 
[ ' > the end to be effected, nnJ tlit 

k^ •'* seoMbly a small cootJuctor 

unappmciable on one which is l/ir^cr. Tht 
tricsl intcBsily may be le^. llioutrU the qual 
the same. This is iUtt>-^ 
perlments of Biot, Coot 

Es, 7. — Fii;. 4 reprc*ti..^ .... ..,., 

A, is a stand. R B, two rods of %bu». 
to turn the cylinder of gissa D. E, i» 
of tio-foil, alxiut 2 inches wide and 2 fi 
is a pair of pith bolls connected hy a SCri 
with E. G. is a silk string attached 
elci-lrifying tbe cjiinder, or rather the 
(he balls of the electrofueter divert : 
hold of the iilk thmd. and unrolling the 
lamina from the rrHndrr, the balls gradu. 
lapse, thus indicating a diminution of e 
intensity. Again, winding up the lamina I 
will diverge as at first, making an allowai 
trifling dispersion of the fluid during tb* 
ment. 

JSj*. 8. — Make a number ol pasteboard 
cover them with tin-foil, and suspend ihf 
each other by a metallic thresil, a hanillc 
or a silk conl being attached to tbe uppc 
Let the pbites rest on each otlier, and p 
whole together upon the top of a gold leaf 
meter, electrify them so that the gold Ir 
verge; then gradually draw them up by 
thread at the top, when tlie diverging will i 
in proportion, and again increase when let 
at first. (See Fig. 7.) 

Bjt. 0. — Insulate a metallic cup, or 
Doncare ])iec-e of metal, and place within 
long metallic chain, having a salk thread 
of its ends. To a wire proceeding frotn 
suspend n pith ball electrometer. Then 
the cup by eiving it a spark with a kn 
charged bottle, and the 1yill» of the elec 
will diverge. Lift up one end of Ilie eb«: 
the balls will diverge, let il down again I 
recede as at tirst. 

Kx. 10.— Kxcite a long strp of flannel. 
riband, by rubbing It with tlie fittvvea, thva 
the knuckle to it, take as many spark 
riband a ill give, \nt when the riband o 
hns loat the po«cr of giving any moro m 







doublr or roll it up ; by which open- 
inel ap{»c«r8 to be so stroagly eirctrical ; 
only Kivea sptrlu to the baud brouj^ht 
throws out B[>ontu>eous brushes of light, 
ppMr very beautiful iu thr dark.,^ 
Atticle hu extended ao much fartlier than 
attd, thitt we cannot fatly enter Into the 
Kltvtnrtil ftulurtifm, hat will only cx- 
Fl^rtrt 1. 2, 3, 8, and give the esperi- 
Iting from them, leaving their cxplnnition 
njiportunity. To undembiiid tbc«c 
pren in a cursory decree, it is nei:eisary 
xhni whvn s charged body contes near 
'>'d, it affects the fluid containtMl 
>ly. Bod drives it to a diKlmicf, 
}^ 111 [if;. 1, an electrified bull be bcid 
lou^ conductor furni>hed with clectro- 
rccitUr distances, it will drive away the 
K^ vnd nearrxt to the biill, to that which 
mt, and all the electrumetem except the 
will be clTcL-tcd ; those nearest to the 
dy will; b<* elrcthlii^d minna becaasc tli« 
repelled ; tlie next pair olxo minus, 
leM degree, the ceuln- pair will be un- 
fourth pair will be electrified plus, as 
Ifed a part of the duid from tlie other 
tbe tifth and last pair will be just aa 
r-charged as the first pairwai deficient. 

■Figure 8, bbows how the result may be 

•Pcor^tely ojscertoincd. It represents 

ictor* furnished with electrometers. A 

held fit one end ivill electrify the 

'beo (bus chargcJ, carefully withdraw tlie 

n lien those ut each end will be 

■ ly, the* other Deg-utivcly. Tliis 

Puuiutii^ each to nnoliirr electrometer, 
tbra together, when the divergence 
I cesae, the one conductor ncuLruiiz. 
OUier. 

li, — Fignre 2, shows an electritrid donbler 
d to a i^ld leaf electrometer, if Che char^ 
bleated be too feeble to be detected by the 
irca. it may be made apparent by uYproacb- 
B. which will drive the auMl |>ortiun of 
most disiaiit p'lrt or to the extremities 
leases, wbui it wiU become apparent by 



IS. — Figures represents another electrical 
■p QtUed V'olta'w cotnlrittiHy plattM. Tlie up- 
I* C, is formed of metbl or wood, covered 
furnished with a glans handle. U, 
Ung pint* ; a piece of biikcd wood, 
:hunrd answers well, the latter 
ted dnnng the experiment. A, w a 
»ld leaf tleclromctcr. To use Uiis ap- 
thv pUte C ui>on the plate B, and there 
connected for eianipte with a pointed 
distance iuti> tlie Qln>ob)iUcrc. 
wwe may collect, if uti.icucd 
10 tittle tlaid as to be unAiipreci- 
with this upper plate CI this 
Itrafe the quantity until it bj^eiug 
A, will, by electrical induction Rffect 
the sold leaveii, and render the experi- 
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HORTUS SICCUS; 

OR rBsrAnATioK or arcciUEKs or viXKia. 

(from WUherini/B Bvtany.j 

Many methods have been deviled fur the pro- 
servatiou of plant6 ; v,n shall rehttc onl^ such u 
hare been found moxt sucx^cssful. 

First prepare a press, which a workman may 
make by the following directions : — 

Take iwu planks of well-seasoned wood, sot 
liable to warp. For this purpose none will proro 
more serviceable than elm. The jiUnks slioutd 
be two inches Lliick, eiRhleen inches lonft, twelve 
inches broad. To reflate the dc(^ec uf pressure 
bcruws wcro formerly used, but wod^vs have been 
fuund proforablo, oii more manageable and cffica- 
cacioufi. Provide, tborufore, two wedges of woU- 
scasoued wood, to pass through uprights affixed 
to each end of the lower plank, and risinR through 
the upper one. When a press is not at hand, the 
specimens, may be dried tolerably well between 
the leaves of a lar^ folio book, laying other books 
upon it to give \\ the necessary pressure ; but in 
all cases too much pressure must be avoided. 

Secondly, get a few sheets of strong card paste- 
boudt and half a doxen q\iires of large, sodt 
sponf^ paper : such a.s the statiouet« call blossom 
bloltin; paper, is the most proper. 

The nUuta vou wuh to preserve should bo 
gathered in a dry day. aAcr the sun has cxluiled 
the dew ; taking particular care (o cutlect them 
iu that sLuic wherein their generic and 'Specific 
chiu-acters are most r:uuspicnaus. Carry them 
homo in a tin box, wluch may be made about 
nine inches long, four inches and a half m-ide, and 
one incli and a half deep. Get the box made of 
the thinnest tiiiued iron tital can be procured; 
and let the lid open upon binges. The box should 
be puiutcd, or lackeifJ, to ptovcnl its rusting. 
If any thing happen to prcveul tlioVnnicdiate use 
uf the bpeciniciu you have collected, llicy will be 
kt'pt-fresh two ur ^cc days in this box, much 
better nioji by puiulig them iu water; but the 
blo&aoms of some plants arc so dclicuto* that they 
shrivel und full olf in n, very bhoit time, and 
ufieu before yo\i cun well cxaMiinc tlioni. In 
this case, put the stems in water, cover the wboU 
with a glods bell, like thode used in gnrdons, or 
the receiver of an air-pump will do; expose them 
tv the sun, and iu hull an hour you will Hud tbcm 
ci'mplctcly expanded. When you arc about to 
I>rcficrve tiiem, lay them down upon a pasteboard. 
Oft much 08 po^ible In their natural form ; but at 
the same time with a particular view to their 
generic and specific characters. For this purpose 
it will be advisable to separate one or more of 
the flowers, and to display them so as to show 
the peueric character. If the specific character 
di'j.nid upon thp flower, or upon the root, a par- 
ticular display ol' that will be bkcwi&o necesaary. 
When till' plant islhns disposed upi^n the paste- 
board, cover it wi(b eight or ten layers of the 
blotliK^ paper, and put it into the press. Exert 
only a ^^J^It degree of pressure, for Uiu firel two 
or three day*; then examine it, unfold any 
unnatural plaitn. rectify uiibtakvH, and, nAcr put- 
ling fresh \u\\*vx over it, drive the wedges a lillte 
lighter. In about tbrec days more. sc]>nrnlc the 
plant from the pnstebuard, if it be surtincnlly tirin 
tu aIIuw ul A change of place; put it upon a drv 
fresh poslcbuAid, and, covering it tvuh ftpsli 
blossom paper, let ii lunirtiu in the pre^s n few 
drtys lunger. The pieas sliould stand in the 
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flnnahinc, ur witUiD ihe influence of a Grc. for 
nothing is so ilcilnietiTe lo the beauty of the 
spectmeuB as ii luni; cunliuiied dumpncaa. Shrubs 
and mauy of ihi; harder pcrenniKl plants will lie 
much ueaier in the hvrbarium. if the tiarkof the 
principal stem be slit up with the point of a sharp 
knife, su as to allow the inner wouUy part to be 
extracted. 

When the vpcdmcn is perfectly diy, the usual 
method is to fasten it down with glue, or paste, 
or goiD-wator, on the right hand inner pa^e of a 
sheet uf lar^ strong wxjLiug paper. It requires 
Aooie dexterity lu j^luc the plant neatly down, so 
that none uf the gum or paste may appear to 
defile the paper. Press it gently again for a day 
or two, witii a half sheet of blossom paper between 
the folds of the wrilinp paper. When it is quite 
dry. write upon the left band inner pftRc of the 
paper, tlie name of the plant, the spccilic charac- 
tor; the place where, and the time when It waa 
found ; and any other remnrks you think proper. 
Upon the back of the same page, near the fold of 
tb« paper, write the name of the plaat, and then 
place it in your cabinet. A small quantity of 
finely powdered arsenic, or corrosive sublimate, is 
frequently mixed with the paste or gum-wnler. to 
prevent ilic derofitations o(^ insects ; but the seeda 
of BUvea-acre finely powdered, will answer the 
•anie purpose, without being liable lo corrode or 
to change the color of the more delicAte plants. 
A little alum added to the paste makes it keep 
longer, and a little very coarue brown sugar 
dissolved in tlie gum-wtiter renders it less brittle 
when dry. Some botunists put tlie dried pUnla 
into the sheets of writing paper without fastening 
them down at all. which I think much Uio most 
UBchil way : othera only fasten them by means of 
•mall slips of paper, pasted across the stem or 
brmnc-he«. and others again sew them lo the piipor 
with a needle and fine thread. 

Anotht-r more cxpe'lilious method is to take the 
plautsotii uf Ihe preas. after the Orel or second 
day ; lot th.-iu remain upon iho pasteboard ; cover 
Ihem with five or six leaves of blossom paper, 
and in.ii Uirni with a hot smoothing iron until 
they are p.-rftfclly <lry. If the iron be loo hot it 
will chanRf the colors; but some people, taii?*'^ 
by long prartico. sncce.d Tcr>- happily. This is 
Ihpbwtnii'thod to iti-nt the dillmiit Bpcnes of 
(Irchis and other sUniy nnu'ilagumus I'lauia. 

I nm Indrhtrd to T. Velk^. K.;».|. for the 
following impnivcil ineihod of drying plonw, 
which, being the result of much exi»cficnce. 
oannoi but prov» accepUblo to the practical 
bMUn*»t:— 

M^__ I plum tht< plant, when fresh, between 
tavrial ■ItciMiB I'f blitiiins \u\\wt, and iron It with 

» J- ■ 
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Klrongiv woruiLd, 

ii-d. l^ho lluwcrs 

. ... iih gum, upon the 

iiiif to reniikin, lUid iron them 

,. h iiH-ans they become almost 

Im |. i|rr til their proper forma. 

l...n able to llx, which 

'lo ilnwiTH during tlie gradual 

. of •und-htats. and other 

.1.1 boforo irifd. 

iMpiire a more moderate heat 



".Mmtiit phitilii - , . . 

Ihnn iilhi'iti i.*pr(iniio must dotennnic Una. 

^,,,1 t,„„.|„ «l..i« \\w nicely of iha exporuiieuL 

'Ibw |\ n Mild .ulnr* sofcrii to remain mure p«r- 

Ll bf iMd ni"do Ihau l«y any ^'H""" ' .''«^<* 7*» 
Iblr »M liy "-ir Ihr iu«rlla).lnu«. and succulciit 



plants do not succeed 80 well witli rrvnect W 
color, under the hot smoothing iron. I nnve alwayr 
found that they failed full as much . 
preaorved by other means. Th.- 
blossoms in the class Didynainid. 1 lliuij urroi 
fix by a sand-heal. Several of these, m» wtH m 
of the rough-leaved planta, 1 have prcseitil 
tolerably well by ironing. 

" It is necessary to obserre, that in eompoafti 
flow«£8, or in thot« uf a solid and more stobboa 
form, as the Ccntaorea, Ac, some little art mai 
be employed In culling away the under put, tf 
which niuaus llic profile and form of the flowto 
will be more disUnclJy exhibited, provided tli^ 

art lo be pasted down." " Afler all, it mint 

be remembered, Uiat a plant, when preserved hi 
most perfect stntc, is a kind of Hygrometer, tat 
if exposed for any time to a moi5t atmosphere. <r 
laid tip in a situation which is not perfectly i(y|. 
will imbibe a degree of humidity th&t most sooa 
prove injurious to the beauty of the apccimeit. 

Major Velloy sent rac some plants 
these means, which arc the most beaul'iful 
mens I have seen. The facility of dryi 
by ironing must render this uieihod p 
acceptable to the travelling botanist. 

^ 7*0 6e amtamed.J 
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VARNISHING. 

{Rcgumed from page 'dH.) 

Sundarae Yamish. 

H ox, gum sandorac, 
2 07.. {tounded mastic, 
4 oz clt-iir turjH-ntiibe, 
4 02. jHiunded glaxs^ and 

32 oz. alcohol. 
Mix and dissolve an fwfore. 
Cnmjmund Sundarac Vantiak. 

3 nz. pounded copal of an ainl»r< 
R oz. gum sandarac, 

3 uz. mastic, cleaned, 
3^ o7. clear toriwntine, 

4 oz. pounded gksa, and 
32 oz. pure alcohol. 

Mi.T these ingredi«ats, aad pumie tlie 
method as above. 

This varnish is destined for articles tut 
frictiui), iueh as furniture, chairs, fi 
moulding, &lc., und even metals, (o which iti 
be ujiplied with success. The sondarac 
grtfat durability. 

CamphoratM Sttndarac Vamuh /vr c«t 
M'oriu, Ortstintj Uoxea. tie. 

ho. I. — 6 oz. gum saodarac, 

4 oz. gum elemi, 

1 02. guui anima, 

i OK. camphor, 

4 oz. jMiunded glass, and 

3S OK. ptire alcoliol. 

JMakc the varnish according to the tlirrvtiona 

given. The soft re^in mu»t be pounded with th« 

dry biviies. The camphor is tu be uilded la pieces 

No. 2, — 6 ox. gallipot, or ^^ bite iticensc, 

2oz. gum aninia, 

2oz. gum eleini, 

4 ox pounded glass, and 

33 OK. alcohol. 
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thcramiiih ^*ith the precattUoiu Indicated 

icotnponml uirulic v.Tmi»h. 

letwi. Iisi varni'-iioh arc lo ho nscd for ceilings 

. Colored 'tr nnt cnltirctl : titcy roav 

n^eil jw d c^jvurin:,* Ui parts luintcil 

rtuj; color*. 

■ itUfUM Samrfarar VarntJih fnr Waimtrotliitg^ 
U AriirtcM of FumUart^ BaluMtmHts^ and in- 
Hailing. 
i^Sio. t<— 6 ox. f^ara aantUrac, 

3 nz. shell Inc, 

4 oz. colophonitiin, or rcftin, 
4 oz. irhite iclajw pnmlerrd, 
4 or- cl«ar turpentine, and 

33 az. puro alcohfl. 
Ive tlir varnish accnrdin;; tn the diroctiom 
nijmund nin5lif r.inush. 
Ii l«i sulfieieiilly iliirabk* In Ik: applied 
alined til diLily and nmlinual use. 
nslir!* t-otupuxed uiih cofml might, however, 
cAses, lo be preferred. 
"iotortd Vamiih/or Violiiu, and t'thrr slHmjrd 
intmenttt otso far Plum-trw, AJithoffantf^ and 

4 oz. gum sandartu:, 
2 OS. teed \%Cy 
1 oz. mastic, 
1 oz. Benjamin in tears, 
4 oz. pounded tclaita. 
2oz. Venice turiH.>ntiiie, and 
32 oz. pure alcohol. 
[ITbe gum sandarmc and lac render this varnish 
inble ; it ma; be colored with a litUn taOrun or 
4np>D'« bl()iMl, 
fot VitmUS of a ffoUt color. 
8 oz. amber, 
2 oz. ^m Ut', 
8 07.. dryinu: Unseed uil, and 
16 oz. essrncf of tur{)enlinc. 
iHwoIre sejiaratcly the ^nm lac, and tlien odd 
' limber, prepared and pnlvrri'/erj. with the lin- 
oil antl C99ent-c Tcry warm. When the whole 
iluitpart (ifits heat, mix iu relative proportions 
Elart:s or annalto, of terra mcrita, l,'uiii gullte, 
's blood. Thi» rarnish when applied 
metals, gins them a gold color. 
Turjtentine or (iolden VdrHuA, being a 
ml III iji)Ul and dark eolort, 
U'toz. boiled linseed oil, 
8 OZ. Venice turpentine, and 
A oz. Naples yellow. 
;:lbe oil with Uie turjtcntinc ; and mix the 
iiloiK ptilrcrized. 

yello^v i&an Qxide of lead. It is sub- 
|ifaere for rcsinjL, on aevount of its drviuff 
and in particular of its color, woico 
tttat of Kold i atoLt use ia made of the 
in applying f^old leaf. 
»Uow, however, may be ouiittcd when 
of vamififa ia lo be aoUd aod colored 
In this ca»e an ounce of litlurge to 
pound of composition may be sob-stilutcd in 
isteid. without tliia miAturu daiof; any injury 
M the color which is to coOAtitate iJie (^ound. 
Tmnur'M VarniJtft/or Bos Wood^ 
It oz. Rced lav, 
3 oz. guju oandanic, 
1^ oz. Knm elemi. 
2oz. Vt.'uice (urpentinc, 
£ oz. iMiundcd kIj&s and 
2\ »Z. pureulioliol. 
arluu uf ^t. Cluuilt: do not all employ tJn» 
isla, vrhtch required to be corrected on account 



of it5 too (Treat drynen, whieh la here leanoed by 
the turpentine nnd icnm clemL This eoinporitioa 
ii secure from crackim;, which diffi^irva tiiew 
boxes after they hare been used for aomc monllis. 

Nu. 3 — OUicr turners employ the irum lac 
united to a little elcini nnd turpentine difi^ted 
ftome months in pure alcohol exp<t«cd to the nun. 
If thii mcthml befolloweil, it will be proper to 
snbxlitutcfor the samlarat;, the same quaiiuty of 
^iim lao reduced to powder, and not to add the 
tiirifcntine tn the alcohol, which u«i^ht In he 
cxet,*edingly pure, tiU towards Uie end of the 
infusion. 

Solar infusion requires care atul attention. 
Vcawltiof a snfficientaize loallow the ^pirituons 
vajwum to circulate freely ought to be employed, 
becauw it is neceuary that the veurU should be 
closelv shut Without tills precaution the spirits 
wouhl become weakened, and abandon tJic resin 
which they laid hold of durine the first days of 
exposure. This perfect circulation will not ad- 
mit of the vessels being too full. 

In general, the vaminUcs applied lo artieleg 
whieh may tn: put into the lathe acquire a great 
deal of brilli^ucv by polishing ; a pieccof wuullcn 
cloth is Hulticicnt fnr the operation. If turfHrntine 
pretlomiiiatcH too much in these compositious the 
polish does not retain its lustre, because the heat 
of the hands ts capable of softeuin^ the surface of 
the rarnish, and in this state it readily tarnUhes 

To Varnish Drctting /Joxcj.— The uiost of spirit 
of wine varnishes are destined fur covering pr^ 
limioary preparations, which have a certain decree 
of lustre. They consist of oemeut, cohired or not 
colored, chargi!d with landscapes and figures out 
out in paper, which prfxlnccA an effect under th« 
transparenl rarntsh : moat of the dressing boxM, 
and other small articles uf the same kind, an 
covered with this particular composiiion. wjiich, 
in general, consists of three or futir cuutings of 
Spanish white pounded in water, aiid mi\^ up 
with parchmentglue. The first coating issiuuulhed 
with pumice-stoDC, and then polished with a 
piece of new liueu and water. The roatJug in 
this state is fit to receire the destined color, after 
it has been ground with water, and mixed with 
parchment glue diluted with water. The cut 
figures with which it ia to be cmbellislied, are 
then applied, and a coating of gum, or 6sh-gluc 
is spread over lliem, to prevent itie voniish Irom 
[tcnctrating to the preparation, aud from spuihng 
the figures. The operation is finished by applying 
three or four coatings of varnish, which, when 
dry, arc polished with tripoli and water, by uu;a,ns 
of a juece uf cloth. A lustre is then given to the 
surface with starch and a bit of doe-skin, or very 
soft cloth. 

(To tm continued.) 



DURABILITY OF STONE. 

Tiic Report recently made to the Coiumi.ssioaers 
of her Majesty's Ireasury, by Messrs. Harry, 
De La Dechc, W. Smith, and Charles H. Smith, 
oil the Sund.stimcs, Limestones, uod Oolites of 
Britain, forms, with the numerous tables and 
results uf experiments by Messr>. Oauirll uud 
Whcat^tooe appended to it, one of the most 
valuable cuntrtbiitiuns to architectural science 
Uiat lias been made iu modem times. Due hun- 
dred aud thru quarries aro descnbvd, oiuety-six 
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bnildingt in England refenvd tn, many clicmical 
anftljrsia of the fttnncx n^vcn, and a. (pvat nnnibcr 
of cxperiiDpnU related, showing, iLaion;; oUi«rr 
pomiA, lilt: LMiIioaive {wwrr of eat-h stnue, and tbe 
Ainoimtorditiotcgntioa apparent, when subjected 
to Brmrd'f nroeeta. 

Of this dcK uinent wc bare only space tn quote 
tlie foIloMfing: — 

" Of tJie nrcenity aod importance of the in- 
quiry u)w>n which wc have l»eon eui^a^'il, the 
lamcntuhlc rftccts of tlcc<>inp*isiUyn <ibK.Tvable 
in the f^rrtilrr partof the linii'stone tiupltiyt-d at 
Oxford, ill thf inuj^ncsiau liinctont- of the Mins- 
ter, chun hen, and other puhlu' bnildinfp nt York, 
and in the ^ud!)t(ines of wliirh the churches aud 
utlicr public buildiuf^H in Derby and NewcA5tlc arc 
nouMructed, afTunl, aninni* iimntTous other ex- 
aoiples incunlestahtr and !<triktn^ evidence- Tlu.* 
unequal ftate of preservation of many buildings, 
often priKJucc'd by the varied ipialilv of tite tlone 
cmplojed in ibem. ultliuugh it may hare liecn 
taken from the same quarry, shows the projwiety 
uf a minute examination of the quarries them- 
aelvea, in order to acquire a prtiper knnuled[(c uf 
tbe ]Mirticular bcd» from wlienro tbe diiTc'rent 
atones have been obtained]. An iiitpiclioa uf 
qnarriea is also desirable for the purpo«e of 
aacettainiufc their p<>wcr of supply, the probable 
extent of an^ given l>ed. and many other maltcra 
of pmclieiil inijMtfinorr 

•'Ilfivi tliat the best stone in 

quar^ic^ i i*t imly in [»art workcil, 

in»m tbi: t..~i .-I ........^ ,..nl rcmoiin^ those beds 

with which it may Iks ansoeiated, and, in ooi^ 
fc(jnencc, the infrrinr material i% in cuch cases 
MUppltrd, especially when a Urve snpplv is 
rrquirc<l in a shiirl K[uire of time and at an 
ijficiciit price, which is often the case with 
trsjwcl 111 wiirk* undcrlakcn by cuiilract. 

•i ^> .,., ■'-.. Mimical supply olAIom- iii pirtieiilar 
lo« .^ i| urien ap|>eur In tlr|iciiJ on ai:~ 

*i(i' ' iintauccs, sutb as the oHtof qunrr\- 

iuK, ihc lUxiec of facility iu tran«[>orl, and tbe 
prejudice that ernerally exiiti in favour of a 

kteriul which hiislic-en'luug in um? ; auti as ibo 
ms of iriiU)i[Hjrt have of late _\car» been t^reatly 
'Bscd, It Ik-coiiks CMsrnlial touM>eitalii whether 
better materials than tli<i«e which have been 
cOlplo'Vei] in any t^ivcn phice may not be ubtainetl 
froinodier, altlnpuKh more dl&tant, U>calilic% upon 
i'^|unlW gulvunliivM'iiitB irrm«. 

eui] 

Ih^i ; ;., . d 

mcctiuiitral (nlllJHton^ io ^\:Ml■l| «u<'b I'luiiva arv 

rupKid A> fiw'iiTilt ii><- ^iii'lrttiiMt that arr 

UMi . il for ftuch pur|H)fes. and which 

i>mf>n*i.'c] of either qiurtK «r siliti- 

' i''d b) slliciouA, ;ii 

' ' '■■■''■ uiattiT. Oieir il- - 




indr- 

. ur the ciubuutttr» ol lin>« 

UMirly pure or mtKcd wiili 

■ > ir de- 

cquaK 



I iruiu 



I iiitkr loruiation. 
niurr cipcci^lly 



when micaceous, theplati'aof miralwiaap 
de|KKitcd in pluncs )»ar»llrl to th*»ir brda. Hvarr, 
if such stone be phirt^l " ' ■ xk 'w\A t« 

plancsof buunrilion in a itkia. il «iH 

decompose in Ihikesacf iHiin.K y„ i,„r- lUfikava W 
the lamina*, whereas, if it be placed m* iWi O* 
planes of laminatimi be boriiuinLal, thai iav ■'<' 
commonly u|K>n its nalnml bed, the aBKMiaS J 
decuni position will be comftarativelj iaiaalcilaL 

" l.imeslnncs, such at tc&al aa al« Wlially i^ 
ployed f<ir building purposes ai» wK litkh Is tti 
kind of lamination obwrrnble in nodsftoKii 
nevertheless turielicf exist, rt]>ectallT th«ae n^ 
roouly tcrmeil "shelly." ulii. h b'isi 
laminatetl strueturo. gru -.Llrl In 

planes of their beds,, m th« ■ 

prccaation in placin. 
that the planer nf I. 
necessary as w I ih l : . 

"'Iht vtuietici ' 
being comjKwed of ■ 
calcareous matter u( tAfuil < 
ncccasitv, suOcr unequal det" 
such ovifonn bodies r.iid tl-c • < 
coherent and of the same chtm 
'I he limestones which an- m»'> i > 
from Wing formed of < 
fossil shells, rcuu'Uted by • 
decomposition In au unequal ui>itiit''r. in 
BtHpicnceof tb« ftbclK which, bciiiie r«f«^th*i 
part trysuUine. oBcr the neatest 
resistance to thtt dccoupeslaf eOei U ii 
atmo>pht!re. 

**'niu cHecU of the chemical and 
causes of the ilccompositiim of stoor In 
are found lo be ^reatU mtuhfled 
such buiUliuf^s mat bt uttuotc ID town 
The state of tlie uluio^phcrc in snuky 
pulous towns prti(Iuc(.-s a i^rcater 
composition iu buibUugs hi •''< 
■.imditiuns Wini; ctpul, than l 
the oj»cn country, where msii 
ptixlucts which arise fnnn sii 
injurious to huildintrs, are ruit i 

'■ The clicuiical uctuMi ul 

firudnces a change in the cntir t.n.r 
imcstoacs, and iu the crin- "'^ 
sandstones, Bccorilini; t't 
exposed to it The tw 
atraiisphcric eanscs occasions viib^T a i«ta>»»i «* 
disruption of tl» exposed jiarliclrj ; tW ^*^ 
b( means of tviwerful winda ami ctiivfeM 
and tlte latter b) the ciinf;el itioo of «liV^ 
iuiii, or absorbed by the #•■»!. rn^l pnrtii«f 
•tone. Tiicse effects L 

action rrndcnnm lite «t" i . tu W 
easily afl'cctcd by chrmiciii •t.Uuu, wkkft 
hx inn»l;intU [irr«rutlui{ UcW surfoCrS, 
. Ifoetsof ibcfc 
1 « elimatc are 

;. ■ ..f 

II . -l 

ar; , ■ .""- 

and (aiu* lioui ii" 
sirahle that stones 
Icavt be vinpliit < I m : 
" Ituildini;^ . >i 

iHMSCSt a UTC.l* 

and suioky tt< 

they alujiMt > 

aituaUous, and wbKh, 

uTcr their rntirv siufacss •■*& ^ sxctxisi 

ti-etive ioflucbcc sipuoBAlM v t i tu m m 

<krum|Kiaitian of tbe stone tt]MO vwrii 




r,^ wiui •acii 

:) the CTMiatrv 
uTrr t^am m 
to lirlwi, »u 

Ue«ame w^xn^ la 

wties flnnly 
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anin^lttiice of Iho rlifflTfurc in drprce of 

lity in the rame malpriul siiUjcrUsl to tho 

or the atmo<;[ilierc in tnxvn uikI cmintry, 

may notice the several fln^ta of cnhiiuiis and 

t'.T hhici.* or sionc thot were quftrnod at the 

.u of till! crecucin of St. I'liul'* Cathedral in 

mlnti, tiKd whltli are nnw Iving in the island of 

rtbutd, near the quarries from whence they 

re oltlainud. The bltiekit are invuriahly foiiud 

»e covered with lithi-tis and allli>tui^h they hare 

iin ptpoKcd In all lite Tici^situdi'i^ i*f a marine 

' . fnr mnrc than I.'jO vear.t, they still 

M?Jitli llic lirbcm llifir uriifiiuil form, 

■.'..V niar1(>( u( the chiael eniploved ujHin 

an, whilit the ^mnc which wi« taken Irom the 

DO qnarries (selected nn dmibt with eijrul if 

t unater eifc than ihtf Mocks nlltuletl to), ami 

lord ill the cathedral itwll', is, in those |MrtB 

' ■--■-' fipiMwd to the south nnd sonth-wcst 

i:d in Aomeio^taiUTS tu he fii<t inoiilder- 

1- rtf ini>rc imprtrtioee in the si^leetinn 

(•rahullrttttg to l>c Bilnaic in a pn[/iiloi]s 

■A )iUi4>Lv Uiwii thnii for one to Ik* placL'd in an 

Itn connlfY, where all cdiBces nsimlly hecoiiie 

' i* above Mated, with lichen*; for 

.1 sncli town* thow fronts which are 

.-:._, , 1 tu the prcvfiilinij winds and niin.s will 

■L became blackened, the remainder of the 

PBn^ will con^antlyethihtt a tint depending; 

pan ifie naturU color nf the raateri;d einpU>ycd." 

h thmiM be itatcd that the object of the above 

irntiffntbm was ihe selection of 4inne for huild- 

V the HoiHM of Parliament, and the Report 

■ ' ' f. "'.iW*:— 

I, having weighed to the best nf 

...L- evidence in lavour of the varinnt 

i.ncs uhieli have been hroui(hl umler 

ration, and frcoly admitting that many 

14 well ax liiueitonits pos««9 very grent 

~ ts hnildin^ matcriuK wo feel hound to 

inr durnbility, as instanced in Southwell 

■ ■, and the rcnulla of oK]wriincntt, as 

1 lie nccumpanving^ tables ; for crystalline 

'•initiined with a close approach tt» the 

proportions of cftrbonatc of lime und 

• if miignesta ; for uniformity of stnic- 

ny and eronoiny in conversion; and 

' r. the tnagneiiiitu limestone, 

r Moor and its neitrhhour- 

.. , .,..i)u, the mnA fit und proper 

■' be employed ia the proiwsed new 

1 Porliaiuent." 



PREPARATION OP CATGUT. 

wo make known the preparation of the 
iM of ahecp, fur the manufacture of various 
[of eords. we ahali mention that of those 
)r Uio horse, mule, or asa, called LorrainM, 
•^aiida. 

, polishera, and various nthcr mechanics, 

If cords, m:\rmf(u:tured from the in* 

le horse, &e , freed from the mucous 

The pit is token hold of by one 

•vhirh is (liruvt a wooden ball, fastened 

' stake, fixed in a block; below 

cutlinR-blades; or, to render the 

■ ..M.re cletur, Jt U ft cutter formed of 

: uiLd-sunnomitcd by a wooden hall: 



they draw down the intestine equally over these 
blades, with both hands, so as tu cut it into four 
equRl strips. Thejr take four, »ix, or eight, of 
these strips, accordingly as tho^ wish the cord tu 
bo thicker or thinner ; then tie those auiiis by u. 
particular kind of knot at one end, witli larfzc 
twine, made on purpose, which tliey call a lace; 
and pass the end of it over a peg^ secured in & 
hole made in a post stcun);!y fixed : at the dis- 
tance of about 30 feet, ia placed another post 
with pcpn, on one of which they pass these stnps: 
near to tho first post, the strips are all tied to];clhcr 
with a new IftLc. which ihcy fasten to the pc(C 
whereof we have just spoken : the workmen call 
this -first operation the " warping." Thoy cat 
these strips, aud fasten iJiem as above described, if 
they arc lunp enough (wliich is generally tho CASe,) 
being careful lh.it the end:) are always Uiken iu 
with the thread. havinR cut them previously 
across, so that the Bc.ini shall not form any unequal 
thickuesa. If iher are long enoujjh. tlicy make a 
a second length, till the gut ia oU taken in, or tUo 
pegs entirely filled. 

When the wefl is finished, the workman phiecs 
his wheels conveniently, and passes over the hook 
of the part the thread which holds the wuA- 
curd : ho puts on a serond laee, if the wheel be 
strong enough to bear it; rIvos seveml turn* to 
the wheel by means of a handle; and places the 
already-twisted cord over a hook. Ho acta tho 
same with every woven cord; passioi; his hand 
carefully alunK the cord from i!ie wheel, aud 
cuttin;? with his knife all thnse fibres >>r threads 
which will not fonri one body with ihe cord. 
This never shortens in dryint:, provided it is 
always gathered toKcUicr nt the same dimension 
over tlic pegs. Some hours having eUpsed, they 
replace the cords ujion the wheel, and twist ihctn 
afresh : 12 or 15 hours afterwards tlicy lake them 
one after the other, and fasten the lai-e to a pi«g 
wliirh they turn with the haml; the wheel seldom 
being strong enou;:li. This twisting beinti; clfccted, 
they rub it witii a horso-hair eonl dipped in water, 
which they form into a bundle, and hold between 
their hands. This operation ia called *' slrotching." 
AnoUicr twisting is made three liours afterwards; 
and they stretch it as forcibly as possible, alter 
Again fixing the cords over tlic pegs, and to the 
posts. 

If the cord, when sufiicicntly dry and twisted, 
is not exactly even, tliey polish it with a piece of 
dog-fiflh skin ; but if the horse-hair cord has been 
passed enough over it. thai becomes unnecessary. 
When tho cord is ilried and stretched, it is 
generally sulphured. When perfectly dry. they 
cut the two ends near to tho lace, and coil it iuto 
a ring for sale. 

The instant that the workman who mokoa Uiew 
cords receives the tntostinea, ho is obliged to wash 
Uiem; to turn tliem insidi'-out ; and to stoop 
them in a barrel, containiuf; two puiLs of water, 
mixed with a pound of pearlash. On tho morrow, 
he separates the mucous membrane, by the or- 
dinary means ; washes the guts in a largo tub of 
water ; cuts ihcm into strips ; puts the laees round 
them diirinp ihe day. imd gives thorn tho flrst 
iwtfil : the next day, he finishes them. 

U the cords be not aulllciently dry by the next 
day, he is oblii^ed, for the sake of salubniy, to 
repeat the operations. After this, the fa'lid odour 
ia no longer peroeptiblo, and he may finiah Xht 
cords at leisure. 

Cntfful far Rncketi or BaUledares, —Tlio in- 
testines of sheep, after they have been aicept-d in 
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THE LINNEAN ORDERS. 
Applied to the firut T^rteen Cia»»et, 
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Applied to Clans Fourfeen, Applied to CIm» Fifteen. 

Applied to CUux Sixteen, Applied to Clan SeventeeH. Applied to CImm Eighteen, 

Applied to' daw Nineteen. 

^ ^f §if ^f tJ 

AppKed /« C7fl«f Tireutj/. Applied to Claxt 'JVeuty-one. Applied t.t C/axM Twenty -three. 

Applied to Vlfut Twenty -ivo. 

THE ARTIFICIAL SYSTEM OF BOTANY. 

TOL. IX. 



MAGAZINE OF SCIENCE. 



59 



TABLE OF THE CLASSES. 

intM in this diriaioa and the next have alt their stamens of the lame length, and distinct 

from each Other.) 



l(U«AKOBIA .. 
tANUKIA ... 
TaiANDfltA ., 
TcTftAXDILlA . 

Fkntandrm . . 

tliXANDVIA . 



Chanrter. 

Flowers with I sUmen, 
Flowtrs frith 2 stamens. 
Flowers with 3 staintiis. 
Flowers with 4 stamtus. 
Flowcnt with h ataiiieiu. 
Flowen with 6 scameoB. 



ic« 



Nunw, 



7-. Hepta.ndria .. 

8.. OCTA>fDRlA 

9. . Enxcanobia . 
10. . Urcandhia .. 

11. .DODKCANOaiA 



Character. 

Flowers with 7 stamens. 
Flowers with H sUnunu. 
Flowers with 9 stameaa. 
Fiowers with lU sX 
Flowers with 12 &lAmeiM. 



IcottAyoaiA monr than 12 stamens, placed upon the calr^. 

PoLTANDEiA more than 12 stamens, pLkced upon the receptacle. 

OiDTMAMiA Four dtstinct stamens, 2 long and 2 short. 

TsTaADY^iAMiA .... Slx distinct stamens, 4 long and 2 short. 

•MoNODELrniA .... Stamens anited in 1 handle by their filaments. 

DiADKLt'MiA Sumeux united tii 2 bundles by tlieir tiloments. 

CoLYADKLPiif A .... Staiuuns unitc<l in many biindle-s by their filaments. 

SirxoEXERrA Stnmens imitrd by their anthers, distinct from the style. 

GTVAifDRiA Stamens united to the style. 

MoKOKCiA StameoB and pistils in different flowers on the same plants. 

DtUECJA SCaroons and pistils in diffcrcinl flowers iipuu diS'ercnt plants. 

PoLYGAaciA.. .... .. Some flowers with stamens and pistils, others with stamens only. 

CKTTToaAMiA .... Planta without flowers. 



NAMES OF ORDERS APPLIED TO THE FIRST THIRTEEN CLASSES. 



tOGVNiA Flowers with 1 style. 

Flowers nilh 2 styles. 

r«lA Flowers with 3 styles. 

LVYKIA Flowers with i styles. 

rAsrNiA Flowers with 5 tktyles. 



Hexaoynia Flowers with G styles. 

Ueptagy.'^u Flowers with 7 styles. 

Dkcauynia Flowers with 10 styles. 

DoDKCAcvNiA Flowers with 12 styles. 

PoLYCTWtA Flowers with many styles. 



APPLIED TO CLASS FOURTEEN. 
Seed apparently naked. | Ahoiospskmia. 



Seeds in a ca]>sul«. 



APPLIED TO CLASS FIFTEEN. 
Seeds in a short pod. | SiuatiosA. 



Reedi in a long pod. 



APPLIED TO CLASS NINETEEN. 

Poi-TGAMiA yEauALis. All ihc floFCts perfect, or with stamens and stylen. 
Por.vcAMiA SuvEKFLUA. Imier florets perfect) outer witli styles only. 
PoLVGAMiA FauaTANEA. Inner florcLji pcrfecl, outer without gtyles. 
FoLYGAUiA NscBsaAaiA. Inner florets with stamens, outer with styles only. 
POLTOAsriA SaoaKGATA. Flowers collected Into beads, each with a separate involacre. 

i3e in All the other classes, that is, in the 16, 17. IB, 20, 22, and 33, the stamens not boing 

to tell the clanet, they are used as marks of the orders, with the s&me namea as the classes 

!■ — thus, here Monandria means the first order, but before it meant the first class. 

may oppenr puzzling, and really it in so to those who use numbers and not nnmcs; and the 

is strongly recommended not to use numbers for the classes and orders, for these mean 

bat the Greek names of them signify the same in all situations ; and, moreoveri express 

itancc relating to the plant. 

iple, if we Hpeak of a pKint of the 14 th claxa and 1st order, we are not reminded of uiy- 
ig it ; but if we spenk of it as belongiii;; tn ctns^ Didynsinm, and ordrr f^ymnnspcrniiA, W| 
'there are in it two long and two short stamens, and that the aeeds are not in a oipoulc ; for 
signify as much. Again, 

The tliird order of class 3 is Thigyma, and hiu* three styles. 
The third order of clufs 4 is Tei'Ragynia, and bus four styles. 
The third order of dasa 12 is Polvgynia, and has many styles. 
The tliird order of class 13 is Huxa^I^ia, and luia six styles. 

finj that such or jiuch a flower U of the 3rd order, means nothing, for it may hnre 3, 4, fl, or 
but to say it belongs to order Trigyiiirt, or Tetrugynia, inc., uhuwE. at once partly the nsiurc 
il belong to Trigynia it must have throe styles, and if to Tetrugynia it must hare i btylc), and 
the others, 
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CHKMICAL ELEMENTS. 

STDROORN. 

(Rfwrn^Jrom parjt 29, and conrlutM.) 
i5x.23. — 7>?;mri^//yrfroyrt,— The|pi»otft*ined 
by the furmer expehinent^ u never perfectly pure. 
TVd retuler it lo, and which ii neccMary fur drlicato 
esperluieats, it must be pajsed throagh a tolutiua 
of potass, tlien ilried by pasting it thrmigh a tube 
containia^ frapncntB of fuicd chloride of calcium, 
(muriiitr of lime.) The bjdrogen procured by the 
deed m position of water hj galraniim ia considered 
perfcrtly pure. 

iU. 2\.—LightM»* nf tfip GoM.—YiM a Jar with 
hydrogen, and let it stand for a few momenta with 
its open mouth upwards, and letting down a taper 
into it, tlic %n» wtll be found to hare escaped. Put 
another jar filled with its mouth downwards, the 
gas will now remain much lunj^er than bfforc, being^ 
prevented from escaping by the bottom and sidea of 
the void. 

Rr. 25. — ProTidfl an air jar with a stop cock and 
jet, and fill it with hydrogen, upon the shelf of the 
pneumatic trough, then set iire to the gas at the 
jet, and whilst it is there burning, slowly lift the jar 
out of the water, holding it by the braaa cap. The 
llame will continue for some time at the jet, the 
hydrogen being propelled throagh it by its Hght- 
ncas, but when tlie sir becomes mixed in such pro- 
portions with the gas as to foroi an explosive 
ittilture, tlir tiame recedes through the jet, and 
llu whole kindles suddenly. 

S'olr. — T^ic jar sltould be very long and narrow. 
/?x. 2G. — Shmrn Ay a Balloon. — Procare a small 
balloon, msdo of the craw of a turkey, or of golU- 
bratrnt' fJiini and fill It with hydrugen ; tie tlie 
mouth and let it escape, it will soon mnuiit to the 
K of the room, or If iu the open air fly out of 
Imnicdintely. 

. '11 . — Trttilmfy nf Oxygm and Hydntgm to 
unite tHtehaniealtif. — Fdl a botiie with oxygen and 
put it un a tube, furnish It with o curk and a long 
tube rnnuing through it; lo the upper cud of the 
tnbe foBtcn by a second cork, a iKittle of hydrogen 
with its mouth dowawartls. Notwithstanding their 
rclaliTc position, after a time they will be found 
wilted t(>i;c!hrr, liidf of the hydrofen having d«- 
aoandrtl to tlir lown bottle, and half the oxygen 
aacf-r- '■ ' ' "pply its place. Hw miztare may be 
abo^ (ken ptaec by exploding the con- 

tatiL^ ' .'tiiT. 

Rr. iii, — yitrtttnthn nf Water. — While hydrogen 
gaa is burning in a jet, hoUJ over the flame a hell 
glass. In I minitic nr two tlte inside will be covered 
with watrr. sriiing frr^m the noion of the hydrogm 
whi ^ ' ■:, and the aiygvn which it rob* tke 

air comboatloo,— When Ae gtaaa bc- 

rumw ...- n^kirr ia BO longer aeen. beeaoaa 

though fnrnird oi btfore, yel tb« heated glaa* dissi. 
putes II In itnam — hence the necessity of a chiouity 
lo rvcry gsa Uxht, tlir frc«]urnt though not the ofdy 
enn»e of the doudiuras of chop wiinluws is the 
irtaBar flttw and the caose uf mtlrry and Iron- 
gDodi beniwning so often rusty. ^M mom 
aCpcl take* plaea la the bwnini of oawUaa Umngh 
M la degree. 

Xr. S9,—Att0mAtithr JCryrAwwn.— Pnta ipov- 
ful of water into a strong soda water bottle, fullt 
with hTilm^n rwii pnrtt. ind fT;;rrj uue part, 
iJ ' caatioaaly 

<:ooohe»tba 
It %i.i uut*i luio name, ana nre tbenfaed 




tim^ 



gases. It is adviaable tbit t)ie huttiv sr 
wrapped In a cloth to prevent (Ian^< 
bottle barrt which La not unlikely. 

Rx. 30. — The mirtd Gasr< inji^att ly JSPuJi*. 
ci/y. — Blow some soap hubblea widk a autlaia if 
oxygen and hydrogen contained in a UaAUf* i^A 
separated and flying upwnrds. oomoaaiteiia laliiM 
an electric spark, ihey will burst with a laaA mk^ 

Hang to the ceiling a bladder 
gases mixed togetlkcr, poaa an 
through it, and a deafanng exploring wUI 
consequence. 

fix. 31.— 7iierT«e tff Bmik 
Procure a thick glass tnbe at lea 
furnished near one end with tha 
wires, and also with a stop code tp 
gssea — let there be alto a ping or 
of an easy motion np and down the tutae, 
ao ai to be air-tight ; exhaust the tuba of i 
past! into it one portion of oxygen atul twatf I 
drogen. The moTeable piston will ntn eta 
gases — these are to be deCooated by Cba < 
spark, and at the moment of dotmrttoi ik»\ 
will be driTen along the tube abo«t \h 
distant from the closed end as at Arat, 
lowance for friction, arising from iha «i 
piston and Its nibbing against the taW. IWl 
instant, as tbe gases are condensed Inta 
piston will be driven back again ipbtc ta 
the tube, by the external pressars of the 
phere. — This tube if gradoated, la 
conrenient udiomotcr or apparatus for tke 
experiments : 

B*. 32.— rem^MwC/HM y W»iPr 
into tbe tube ur rudiomftvr two mfak 
hydrogen, and one of oxygen — npon 
s|i«rk the two gaascs will exactly neat 
i»tlier ; no trace of cither gas wiU ba 
piston will return exactly to the plaea It < 
fore the gosca were ejeotod i 
experiment repeated several 
certain accurately the result, tbe 
it will be found weighs procisaly tW antf 
united weights of both portions of tha gma 
Kj; 3.1. — Hytiroyen Hntiee an/A OsfyMi 
« c^tain rntiti. — Pass into the lube, hM 
inches of hydrogen, and two of 
mtWing tiir t-xplosioo one portkm ofi 

led, as will \tc seen bt the poaitieft of~ 

To prove which paaa two other TolanMiaf] 

gen, and cxplodie. they wiU nnito ami 4v 

return to jta ttrst situation, showing 

has b«m oondensnl into wster. 
Br. ^4.— Paas as before two 

gstt, and flTo of ataoqpherio all 

charga and icsplosion will take ylawk 

maaaaiaa of gas uacMif 

properly wiU wf^iid lo be wfaoH] 

thus ; tbe atmospheric air ea 

gen and i<5titH nitrogen InlUi 

part oxygen, Ira^ra it to units with t 

hydrogen to (ona water, leaving iIm 
Rr. 35.— Porer </ Ormhmthm 

in the tnbe as before, one poitioa «f hj 

IS of air. or also widi 1& of oayfta. 

the apark bo passed through tha mIi 

ston will roaao— ao also If tha q^aagfi^ «f ] 

be increased to 1 1 to I of Ite axfttm^ 

mJxtnrr hr In rrlitiva an4 proftar 

if.- <.-«lts ~ 

till' :ic nr< 

take plaice. 
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r — (jLry/m and tfydrvpen vmiU tiy pru- 

; m coodcDBuig fyriogo barlDg a doied 
it 14 L-aU«il '* the pneumatic tinder box," 
lure of two purts of byih-ogca auil one of 
Dil ttpOQ compresBioK dowa tho piston 
mty. the gwes will unite and explode — 

before water. 

iwUy baa; g;i*ea m liogtUar uutnnce of co- 

indaciog chetnicAl combiuation, Ijj the 

experiment, which seenifl to be nearly 

(ttscoTcry made bj M. Doeberclner, 

€ the BponCaneoaa combustion of spongy 

posed to a atrcam of hydroj^n gna mixed 

jur. A plate of platina, with ex- 

m RrfuM, when plunged into oxygen 

^m gw* mixed in the pmportion which 

in the conititntion of water, caasea the 

•mbine, and water to be formed, the pU- 

ome red-hot, and at laat an exploaion to 

i the only fonditioos neceaaary for tliii 

Bpenmeot being e-xcessive purity iu Che 

in the Biirfacc of tin- plate. A aullicicnlly 

dlic surface can only bo obtained by ifiS- 

Be pUtina to rery stronc; hot sulphuric 

then washing it in distilled water, or by 

the pDsitiTe pole of a pile in dilute' sul- 

Pd. It appears that the force of cohesion. 

<he) force of affinity, exerted by [mrticlea 

I ezbenda to all the particles within a very 

oe. Hence the plattua while drawiug 

s of the two gases towards its surface, 

oobeiive attraction, brings them so near 

^er, that they come witliin the splicre of 

al affinity, and a chomical combination 

Dr. Paraday attributes thu effect, in 

to a dimuiutiou iu the elasticity of the 

articles, on their side* adjacent to the 

id to tbdr perfect niixtare or aaAoviatioa» 

1^ t« »t.- ' ositive action of the metnl in 

D. uftt its surface by ita attractive 

tjt ; -(, when chemically united, run 

ffuce ol the metal, in the form of water, 

vitation. or pass away aa aqueous va- 

ke way for othen. 



IVORY PAPER. 

vUeti which render ivory ao desirable a 
1^ miniature painter, and other artists, 
ersaocsc and nnencss of its grain, ita 
Q water colors laid on its surface to be 
it with a soft wet brush, and tlic fiirility 
tlu: artist may scrape off the color from 
part, by nieaos of the point of a 
^ther cnnvpniRiit instrument, and thus 
isd add brillitincy to the lights in his 
■« expeditiously and et&caciously than 
in any other way. 
pctiooa to ivory are, its high price, the 
ty of obtoiniu^ pUles exceeding very 
limensions ; and tlie coarjcncss of grun 
of these ; its liability, when thin, to 
of the weather, and its property 
jellow by long exposure to the light, 
oil which it contains. 

on the aiirfacA of this paper by a 

cU are much easier cEiHced by 

than from common dnmiiji; 

matanoe, together with the ex- 

UnM which its bard and even surface 



I is capable of receiTtng, peculiarly adapts it for the 
I reception of the most delicate kind of pencil 
druwing and outlines. The colors Inid upon U 
have a j^realer brilliancy than when laid upon ivory, 
owing to the stiperior whiteness of the ground. 
Colors on ivory are apt to be injured by the 
transudation of the nnimal oil. a defect which the 
I ivory paper is free from. The following is tha 
process given by Mr. iCinsUe (of Stretton Ground, 
Westminster) to the Society of Arts, for wliich he 
wns voted tlie sum of thirty f^inea*. 

"Take a quarter of a pound of clean parchment 
I cuttings, and put them into n two-quart pan, with 
I nea^y as much water as it will hold ; boil tho 
mixluro geatly for foor or five hours, adding water 
from time to time, to supply the place of that 
driven off by evaporation ; then carefully strain 
the liquor from the dregs through a cloth, and 
when cold it will form a strong jelly, which may be 
called size (No. 1.) 

" Return the dregs of the preceding process into 
the pan, liU it with water, and a^iu boil it aa 
before for four' or five hours; then strain off the 
bqoor, and call it sute (No. 2.) 

** Take three sheets of drawing paper (ootsides 
will answer the purpose perfectly well, and bcii^ 
much cheaper are therefore to be preferred,) wet 
them on both sides with a soft sponge dipped ia 
water, and pute them together with the sixe (No. 2.) 
While they are still wet, lay them on a table, and 
place them upon a smooth slab of writing ilate, of 
a size iiomewhat smaller than the paper, turn up 
the edges of the paper, and paste them on the 
back of the slate, and then allow the paper to dry 
gradually. Wet, oa before, three more sheets of 
the some kind of paper, and paste them on (he 
others, one at a time ; out off with a knife what 
projects beyond the cdg^s of the slate, and when 
the whole has become perfectly dry, wrap a small 
piece of alate in coarse sand-paper, and with this 
rubber make the surface of the paper quite even 
and smoodi. Then pa3t« on ao inside sheet, wliidi 
ranst he quite frte from spots or dirt of any kind ; 
cut off the projecting cd^gea as before, and when 
dry, rub it with fine glass-paper, which will prodaeo 
a perfectly smooth surface. Now take half a pint 
of the size (No. 1.) melt it with a gentle heat, and 
then stir into it three table-spoons^ of fine phuter 
of Paris; when the mixture is completed, pour tt 
out on the paper, and with a soft wet sponge 
distribute it as evenly as possible over the sur- 
face. Then allow the snrfoce to dry slowly, and 
rub it again with fine glass-paper. Lutly, tike a 
few spoonsful of tbe sixe (No. 1.) and mix it with 
three-fourths its quantity of water ; unite the two 
by a gentle heat, and when the mofis has cooled, so 
as to be in a semi-gelatinous state, pour one-third of 
it on the surface of the paper, and spread it evenly 
with tlie sponge ; when this bos dried, pour oa 
another portion, and afterwards the remainder ( 
when the whole has again bocome dry, rub it over 
lightly with fine glass-paper, and the process is 
completed; it may, accordingly, be cut away from 
the slob of slate, and ii ready for use.*' 

The quantity of ingredients above-mentioned is 
sufficient for a piece of paper \7\ by Ib^ inches. 

Plaster of Paris givts a perfectly white surface ; 
oxide of cine, mixed with plaster of Paris, in the 
proportion of four parts of the former to throe of 
the latter, gives a lint very nearly resembling ivory ; 
precipitated carbonate of burytca ^vtis a tint in- 
termediate between the two. 
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'■~>:.KlL PaINTINTt. 

■■• '_..';• 1 1 . r- ' c'.iiC'Vih' 

.•-: :i .'.::: -'\y.* ,ire. flakf 
■ :r.-f :-:-r. r.-brt, brow 
•• •- :!.L:t rV'---:-in blue. 
..«-• \i'L.i.~. rt-J. King's 

v-.v: rr -l: :-. your dcMcn 

~.- u*r If-::, irrinj oil and 

'.T. * ."T.'iZL.iT in doing t 

■ :.- -■::. ;■:■* *■: dark as you 

-.-*»j. - ■>:.-.:.£ : whiciu al50 

L-. ::..-:. *r s-:-ior?. Thou 

— - > i:. - -- ■■ -.- ! in fainti 

..:■- -:.■■:.: •■; in tiieir 

": ■: ■■jilt and * 

- ■ •! ;.._ :•: ii-.-ac iu thi 

■ : '.'-.iv c'.Hli fo 
. -- •:■: :' rc'-jr-iuml n;: 

■. :.:.::: -. aiiJ then 

... .>.;.— l.et ti 

. V :.-:■.:: --.ry hriirht, g 

'. - •-• -.: the effect i* 

■^T-- -ft '.be fini.«h)nj|: 

:• - r-^t paiutine. t 

':• -*!:■: C the distanct: 

■ ■» ■ •:■: --■ liif croup, an< 

- .- ■• . !^ : st-.-irest parts, 

.—.■ z :# to tind tl 

".;- jr.'-.:nd of shad 

■ .-■ . : .-nd the mi't! 

,-- ■* Tlic sky sho 

1 ;:'.r and loft with 

■ :::•:.'. clouds. Tl 

.-:: taint and obs 

-. ...* I,-. i #.'3:c of their lii 

- '...-t crxmnd-s of thi 
.- -: ' .T-: :r. t^aonch only ti 

i-' ^ i.rJ shadows faintl 

, -. ■ -i r.rTtr to incline m 

.'- : '-■ :!.: \cvy high lights 

*'j:.I; with a liwcetenc 

*■ - s^.:tin and mix the 

,' Vf rt.ichine. 
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Patniing. — Be^n with tlic «ky \ and bj 
tlic ft^curc and colors of ihe horiaon : then 
; after that Uy in the general tint of 
finish OD it with the high lights aiul 
tibts that arc wanting wiili light tender 
thai toften the wholt; very lightly. 
finifiking of the aky abould he done all at 
'•Dft p^atinf . Obverre that the stiffer the aiarti 
tttd ooton of the horizon are laid, the hetter the 
doadi mtf be p&intedupon tbem. 

The ){re«lrst diitances ore chiefly made with the 
color of the sky ; as they grow nenrer and darker, 
I^Mvmd eeiunble the parta very thin with such 
i|,rilila|; flisdow color? os eomt* nearest tu the general 
iiwuf die ^roup the objects are tu. Thia glaxin^ 
be understood of a darkish hue. and that 
it paintim^, or dead color, ahould be seen 

it dJstinctJy. 

ire we proceed farther, it wiU be proper to 

Ifooetfaing of the most uaeful glaxing eolom. 

terre Tcrte. Prussian blue, brown pink, 

Sienna, are the prini.ipsl. The more you use 

Ukc Indian ink, and the more distinctly yon 

rthem the better their transparent beauty will 

apjMsar, provided you do it with good 

AAer tbeie glazing colors, burnt 

very good glaxing warm brown, and is 

tific in the broken grounds and nearest 

Make out all the groands of the objects 

glazing shadow colors as s?em nearest lo 

bne of the object in that situation. 

OoloTi that come next for finisbing, are in 

of middle tints. Tbcae should be 

ly laid over the greatest breadths of lighta, 

manner as not to spoil and cover too much 

tglaxing : do it with a good body of color. 

Co these methods, it will be easy to finish 

•c«oad painting down from the sky through 

group. As you come to the firiit group, 

Ihe objects should be perfectly finished, 

Ihcir under or most distant parts before yuu 

[uj of the other which appear ncArer. 

ad I fut Painting. — If oiling i« necessary, 

quantity possible, which should be 

stnrop tool and pencil proportioned to 

It is to be oiled, su as to oil no more 

WUhtcd; then wipe the whole place that is 

nth Q Tiiece of silk hnndkerchief. When 

ly object rctnoinber to use a great 

.cry nearly of the same color — but 

;«f *U mUcu finishing trees. The tnethod of 

near trees is, to make the first lay very 

uinre though not qait« so dark, but more 

dq^rreof a middle tint, and follow it with 

ting the shadows through the middle 

«id. hist of ail, lay the high lights and 

color*. All this cannot be done at one 

i thcrrfore. th« best way is, to do no more 

first Lay with th^iint ohadows and leave 

with improving the middle tinta and 

' ' - them dry ; then add all the lights 

Vir* in the best loflnncr you are 

'.'S in the landscnpe nrr the last 

ire, those in the foreground should 

1 those in the distances should he 

1; fur after the ^gures in the first and 

gmnp are painted, it will be much easier to 

i'»ns of those in the middle part of 

I observe that the shadows of the 

t*.. >..).. »«7 of Ihe flame hue. or color, with 

the |R>ap or pUce they are in. 



7b the Editor of the Magasme of ScitfKe. 

Sir. — I have perused an article in No. 47 of your 
valuable publication, on the convertibility of a te. 
lesoope into a microscope, and cannot but coincide 
with your ideas of the subject. Unt there u anoUier 
method to be pursued, which will not in any mea- 
sure tend tu disfigure, or otherwise injure thegUas. 
The experiments made were upon a large and small 
telescope — the latter the highest in amplifying 
power, as is, I believe, groerolly the ttasc, and of 
the simplest kind, as follows : — 

Unslip the slides, (or take oJF the caps, which 
ever it may be,) which protect the field and eye- 
piece glasses. Place the eye-piece under the eye — 
at the same time have placed anderneath the field- 
glass the object to be magnified, and the view thus 
obtained wtU not only be without detriment td the 
instrument, hut, if the glasses are good, as clear 
as for ordinary purposes could be wished. 

JBOIDIDB. 



7'o Me Editor qf the Magaztiu t^f Science, 
HARNESS PA.STE AND POLISH. 

SiB. — Seeing in No. 53 of the Magazine of .Science, 
query 185 — " What in hameu paiUh and ifg jtri-- 
pnralion .*" I have taken tlie liberty of sending ymi 
the preparation of two, which have cnjojfd (he 
most extensive patronage for some years past. The. 
liriit under the names of " Hantes«-Mak<M'a Jet, 
Ladies* Blacking, fltc.'* Tlie other as " Walev- 
proof Harness Paste." 
Fir$t Receipt. — 

4 as. best glue, 

1 i pint good vin^^, 

2 oz. best gum anibic, 

1 pint good hlack ink, 

2 drms. best islngl&ss. 

Break the glue in pieces, put it in a boson, and 
pour over it about a pint of the Tinegar — let it 
stand until it becomes soft. Put the gum in another 
bason, '(or some other convenient vessel,) with the 
ink, till it is perfectly dissolved ; melt the isinglass 
in as much water as will cover it, which may be 
easily done by placing tlic cup containing it on the 
hob, about an hour before you want to use it. To 
mix thcra, pour the remaining vinegar with the 
softened glue into a aauc«pan upon a gentle fire, 
stirring it till it is perfectly dissolved, that it may 
not bum to the bottom, being careful not to let it 
reach the bulling point — about 180 Far. is tlie best 
heat. Next odd the gum, let it arrive at about the 
same heat again ; add the isioghua. Take from the 
fire, and pour it off for use. Unless the above 
method of niixtng the ingredients is attended to, 
ttie pulish will not have that brilliancy it ought to 
have, if it is not entirely spoiled. To use it, put as 
much as la required in a saucer — ^give it Gufhcient 
heat to make it fluid, and apply a thin coat with a 
piece of dry sponge — if the nrtielc is dried quickly, 
either in the sun. or by the fire, it will have the 
better polish. This answers equally wcU for boots 
or shoes. 

WATER-PROOF HARNESS PASTE. 

Put into a glsited pipkin 2 oz. of bhick rosin, 
place it on s gentle tire — when melted vld 'i oz. of 
bees'-wax. When thia in melted take it from the 
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-r- --^.-f .y thf Toad without Food.— On Sep- 

- : >V,, a living toaJ wa? put iuto Ifac 
: .•-.:• .tplh of eight feet fn»m tht* larfacp, 

■: t.z.\j trravpl, with a tlowpr-]iot reveneJ 

... -. T^r ii. The hole was then filled up 

:: - fi-'^Jf cropped, the spot selected beiny io 

..-;.r=. Tie pit va< opened on August 29. 

'■ *•"■* •^'^Bg been closed three years save tfn 

▼ 1' 1 ■_:- loaJ was found aliTe,' and need ail 

5.*r::i*:.. crawl away. It was not a fnll- 

n n Ti' when taken, neither did it appear to 

=-^-i-***i ia sixe during its incarccratiuD. 
i-» tzT-frrx-eni confirms the statements of toadi 
— ^ • : s: food. In the A/aj. A'ol, fli«, 

- . ; 31:. ij an account of a toad that vii 
i.- .. .- -say nf experiment, in a block of 

- •..:.• 5; jce of thirty-eight years, and at 

- i . : :- 1: 1 oriod was found alive, 

;-vif r.jnfj.— The plants that grow at the 
=. . :' i-c sea are found under all clinuta, 

s^ \i-- %:ii«5itudp* of heat and cold are new 
.; !:■• ':* ::vci. the temperature at ccitain dtptiu 
: • n»h?re the same. Climate iaflupocn 
S..1 1- rri'fcr cronine in ahalldw water. A 

- i^:- *.a-plant (fucus natans) generally 

'.--: uamo ul' sea tang or sea gran ii 

.^-w. .r.ii :Iio ooiiator to the poles. As there 

^ Z.Z. zi- :;uii;lier of marine plants, a gitil 

.: '.j-.z. 170 i.i le found everj where, some, 
■ •■-■.i; :.■ reii-.iirc a more courcutratcd lall- 

. .: - fiUTf wiiilc others flourish most oo a 



CORRESPONDENTS. 

>!• -..a*' ■ ■'■Ti''vt9<-rttc<e in Ihr makintc nt mid* water, i* 
-•• .-. — .rrf. *^« rapiil union i>f the arid xnd alkali; ui 

w* . .*■.. ^L* .. j«raLi?n of carbonic uviJ fri^m the carbca- 

^ -.■». ii-pf 3CX*. Ufc Itip snhilion or rni)|»er as ftroiB 
w « '». - «• lid '.jke cure that the lottlvrlnf; is gOML 

; — >.• i -t-r-A':^.-a if n-iinviie in the recxtpts. 

\ • — ''-\ I vln>p k'f t>il rv-und the iO)i. and lei it muls 

■-. •• i • 1- 1.'^. *Ct>ppvr upwards— ofTen there ii no remrij'. 
S — I ;<; ' ir^thtfA aJrendy givon will not aiw«rer. n btn 

:v .T-. .:«: Tt>c«;'.>t 4nwU|( vur (t>iwrs lonie where. »d«ill 
-v^-.:-] - r .T u «irly aa )i»wib1e. The Nupoleon medib 
.•«• ■ti.i.jf.* •:" 'ype mflii! Kur artificial ivor>' we Vol. 1. 

:-■ — *V- V' l" ..vrtainly resume liw rubjeot neit wwfc 
/ <: .~.V . i<<fz v-f Par:* once ui>ed or ipniied is nnt tc be 
■^-.■- -.^vi.' eisvp: t>y I'uniiii^'. as in its first maoulocnm. 
^\ - .» -Vt'Mi'.vvhniny. «c \\.I. I. We will tboitl; 
■.■\/,j.-T m-.-jv fuly the pror«>». 
«. ( vs.— Wc wvu endeavour to ublife him. 

' .■i. V^fx-xix. — llie mistake arose from two c«R*- 
, ..<-■!■■* ;:«:p^ Ihe *.ijiie signature. 
. . i-v Vvu «•' -.fvervvhehned wilh letteri thii week, tiH' 
* . -tfu :; V . ^.tilh^Dt.? iif out fneodi lill ournexl Ntunbcr. 
■. Kj Ttfv *tA.\ iiil be answered. 



N . 



T't^ Vnb'ie are rrtpeet/vtly n^famud, /W 
■. h •/ this Magazine it now ready, btmmd * 
> J id ietterfd, price 8«. // eontaint uytrer^ 
_V0 .'^:-,:Httt articiep and i* emhelliMked iri/l 

r ^fi. '-fftfredj, /br Hnding, nuxy aUa *« 
'■ :;•■ {\e FHblhher, price lOrf. 



[:.<uft, II«okt for Heview, Inventions for lllw 
.- . ii< be adiireued to the Editor, at ii. Gnat 
:.v: I > <lu' Printer; or tu the Publisher. AQ 
!*: Is* ivji paid. 
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li'Wti and Country. 



^lAGAZINE OF SCIENCE, 



ana Sffeool of arts. 







■Hurra that there are onmerous of our 
whom aa scoount of Ibe lutuL gnlvanir 
• parlicoUrly such as are adai^ted Co oc- 
or Kt in action the galvanic fluid, will be 
The prtacal paper will be devoted to 
n of simple circles, or such galranic 
composed of a single pair of elements. 
ffKurral principle that j^^i^viuiic action is 
panicd by chanical actioD. Tu disturb 
U. 



the galvanic fluid, Iherefore, it is only nccesMry to 
unite together two mrtals, nxid inimerce tliem in a 
fluid which acts chemically u[K]n one of them, in a 
different manner fruiu the utber, and galvanic dis- 
turbance takes pUcv. That iinch i« not alwnys ap- 
parent arises from the non-employment of an instru- 
raentt delicate enough to detect the quantity of 
fluid put in agitation. 
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U and powerful. 

eada may be formed with 1h» 

^_ tf ifae pklea beiag soldered togetbM 

' Cs & mktm Ihr amt and copper are em 
fai^ ^Ib yd file action will be eoQ 
a Jbmkm is between the melalj ; i 
VT BaBT traaotu, an extretnelj at 
I 0«aaamapaMCparticularIjif thedimus 
^tttfto- f hBlMBaibl^'lvkAe the direct actioo i» pn 
,^ ftgteiCtov litfMi^lftrtoa^alBlealitliBiaipediTnent up 
_ 4f r k^«itolfc»paMii(i»ctf the fluid diftturbed. 

h «teA w( t A linaliiaMeor galnnic cirrle maf be 
tenf ifew<» ' tf a ^V> ■■*!, aad two difTerf nt fluidi, 
bL fMit? a AfcaM ftliaaie action upon the mctaL 
: ^ MMk fl^fVM • iMi tf BBC be cemented in a boi 
«it 1^ 9^ 7. SM aA «»d water be pourrd in Uin i 
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VARNISHING. 
wmmedfmm pogt 56, and condudtd ) 

ni Vami$H or Goid Siec/or Giiding. 

1 oz. gnm sandanic, 
\ ox. ^im gtillae. 
I oz. (arpentinr, and 
o oz. es»cace of turpentine. 
artists who mnkc tu« of mordrint, sub- 
the tarpealine an ouucg uf ibc cssonro 
dm, vhicli renders ihU cumposiuon iliU 

Be- 

nil.thr compoiitioD of mnrdantf! admits of 

Ddificalion, nccording to thr kind of work 

llp'y Mc destined. The ftppUcaiion of 

►weTcr, is confined chirflv to gx^ld. When 

Hired lo llll up a design viiKh pold leaf on 

nd trliatcTcr, i)ie ruoii>osition which is U> 

the means of union between th(« metal 

le ground, oxi^ht to be neither too thick nor 

tid ; becADse both Uiese circumstanccfl arc 

V injurious to delicacy in the strokes; it will 

^uiattc also that the composition should not 

the artist liu completed his design. 

Mordant*. No. i. — Some prepare their 

; with Jew's pitch and drying oil diluted 
of turpentine. They employ i( for 
e gold, or for bronzing. 
axtista imitate the Chinese, and mix with 
rdanta colon proper for aAsisUng the tone 
I0y ue desirous of giving to the gold, such 
r. red, Ac. 

employ merely fat varnish . to which they 
Ue red oxide of lead (minium). 

make use of thick glue, in which tlicy 

a little honey. This is what they call 

When they are desirous of heightening 
' of the gold, they t'liipLuy thut glue, to 
e gold leaf adheres rxciMtdinply well. 
^The qualities of the following are fit for 
lad of application, and particularly to 

Expose boiled oil to a strong beat in a 
kon a black, smoke is disengaged from it, 
t fire, and extinguish it a few moineni« 
putting on the cover of the pan. Then 

matter still warm, into a heated bottle, 
lo it A little essence of lurpculiue. This 

diies vcty spcediJy ; it has body nnd ad- 
, Aod strongly retams, gold luaf, when 

» woud, mulalK, and other substances. 

i /or Palm and coarse Wood-work. — Take 

tiW of tar, and grind it with as much 
brown as it will bear, without rendering 
icfc to be used as a point or varnish^ and 
Aad it on the pales, or other wood, as soon 
Dient, for it quickly hardens by keeping, 
nixture must be laid on the wood (o be 
by a large brush, or house painter's 
;d the work should then bo kept as free 
ftnd insects u possible, till the varnish 
ughly dry. It will, if laid on smooth 
iTe ■> verr good gloss, and is an excellent 
tinn of it Against moisture ; on which 
as wf«ll as its hning cheaper, it is txr prc- 
Q painting, nut only for pales, but for 
iKMrdtng, and all other kinds uf wood- 
r grosaer purposes. Where the glossy 

lor is not liked, the work may be made 
rish browD, by mixing a small proportion 

lead, or whitiug and ivory bhick, with 
brown. 



A Black VamisKfor Old Stratt or Chip Hatt, 
\ oz. hi^ax blai'k sealing wax, and 
2oz. rectified spirit of wine. 

Powder the sealing-wax, and put it with ilie 
spirit of wine, into a four-uunce phiol; di^ffstthom 
in a sand heat, or near a fire, till the wax is dis* 
solved ; lay it on warm with a fine suit hair-brush 
before a fire or in the sun. It gives a good atilf- 
Dess to old straw hats, and a beautiful glos^s, oqnal 
to new, and re.iistfl wet. 

To make Varninh fur colored Drawings- 
I oz, Canada balsam, and 
V oz, spirit uf turpcutine. — Mix them together. 

Before this cnmposition is applied, the drawing 
or print should be sized with a solution of isinglau 
in water; and when dry, apply the vamiah with 
a comcl's-hair brush, 

AtuAktr Method. — Dissolve one ounce of tli« 
best isinglosa in about a pint of water by boiling 
it over the fire ; strain it throagh fln« muslin, 
and keep it for nae. 

Try the size on a piece of paper moderately 
warm, and if cUstcns. it is too thick ; add more 
water : if it soaks into the paper, it is tuu tJiin ; 
add or diminish the isinglass till it merely dulls 
the surface ; then give your drawing two or throe 
coats, letting it dry between each, being careAiI 
(particularly in the first coat) to bear very lightly 
ou the brush (which should bo a flat (in camol'i 
hair;) and the size should flow freely from il, 
otherwise yon may damage the drawing. 

Then lakts the best mastic varnish, and with it 
give at least three coati, and the effect will 
answer your most sanguine wishes. 

I'his is the method used by many eminent 
artists, and is found superior to any that has been 
tried. 

Another f'omisA /or Prin^-— Dilute one quarter 
of a pound of Venice lurpeutine, with a ^ijjL or 
thereabouts, of spirits uf wine ; if too tJuSc* a 
little more uf thts hist ; if not enough, a little 
more of the former, so that you bring it to the 
consistcni'e uf milk; lay one coal of this on the 
right aide of the print, and when dry, it will shino 
like glass. If it be not to your liking, you may 
lay on another coal. 

To make Famish far Wood, which resiiU the 
action uf BoUintf IKale/-.— Take a pound and 
a half of liuseed-oil, and boil it in a cupper 
vessel, not tinned, holding suspended over it, in a 
small linen bag, b oz. of litharge, and 3 uz. uf 
pulverized minium ; taking care that the bag does 
not touch the bottom of tlie vessel. Continue Uie 
ebullition until the oil acquires a detfp brown 
color; throw into the vessel a pound of yelbw 
amber, after having melted it in the following 
manner: — Add to the pound of amber, well pul- 
verized, two ounces of linseed oil, and place the 
whole on a stionfi tiro. When the fusion is com- 
plete, pour it boiling into the prepared linseed -oil. 
and continue to Icavu it boiling fur two or thrco 
minutes, stirring the whole up well. It is then 
lct\ to settle £ the compueitiou is decantered and 
preserved, wnen it becomes cold, in woU-corked 
bottles. 

After polishing the wood on which this varnish 
is to be applied, give to the wood the color re- 
quired ; for instance, for walnut wood, a slight 
coat of a mixture of soot with tlie essence of tur- 
pentine. When tJiis color is perfectly dry, give it 
a coat of vamifih witli a t:ne sponge, in order to 
spread it very equally ; repeat tiieso coau four times, 
taking care always to let the prcccdiiig toat ba 
dried. 
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Oil Vamhh.—VkoW one pint of tlio h^ex linftocd 
oi], nn huiir, th4;n add n (|iiiiitcr of a [H>und of lh« 
cleared roflin in powder; atir it well lUldiaaolTed; 
add ono ounce of spirits of turpcutine ; strun il, 
and bottle for nsr- 

ThU U R cheap and good varnish for sash 
frames, or any work whoTC economy is requirvJ ; 
it has, besides, the property uf buariiiK hot water 
without being damaged, and is not subject Lu 
scratch. 

To yamUh Barjm and Dulcimera.^ViextKxe the 
work with eixe aud red ochro, thou take ochre, 
burut umber, and red lead, well irroundf and mix 
up & dark brown color in turpentine varnish, adding 
aa mnch oil of lurpentiue that the brush may just 
be able to pass over the work fair and even. 
While yet wet, take a mu&lin sievp, and sift as 
much DuUJi metal, prerioiuly powdered, upon it. 
U is requisite to produce the etfect, alter whicUt 
vamiah and polish it. 

To Vamiah Otasa. — Polverizea qtumlityof gum 
■dracaulh, and let it dissolve for tweuty-four 
hours in tlie wbito of epgs well beat up ; Uicn rub 
it gently on (iw glass with a brush. 

To yamiah HaUoona, No. I. — The composi- 
tions for varuishing balloons have been variousLy 
modified ; but, upon the whole, the most approved 
appear* to be the bird-lime rnmish of M. Faujas 
SL Fond, prepared at\er M. Cavallo's method as 
follows : " In order to render Unseed oil drying, 
bnil it with'i ounces of sugar of lead, and Sotinces 
of litharge, for every pint of oil, till they are dis- 
sotved, which may be in half an hour. Then put 
a pound of bird-lime, and half a pint of the 
drying oil, into an iron or copper vessel, whoso 
capacity ^ould equal about a gallon, and let il 
boil very gently over a slow cliarconl fire, till thu 
bird-lime r<Mi5)rA to crackle, which will be in about 
hali^jp three -quartt^Ts, of an hour; then pour upon 
it twoand a half pints more of the drying oil, and 
let it boil about an hour longer ; stirring it fre- 
quentlv with an iron or woodeu spatula. As the 
vamisu, whilst boiling, aud especially when nearly 
ready, swells very much, care should be taken lu 
remove, in those oases, the pot from tlie fire, and 
to replace il when lUu vaniiiih subisidcs ; otherwise 
it will boil over. Wliilst the stuU' is boiling, the 
operator should occasionally examine whether il 
has boiled enough, which may be known by 
obser^'ing whether, when nibbed between two 
knives, which are then to be separated from one 
anotlicr, Uiu varnish ft'niis threads between them. 
as it must then be removed from the fire. When 
nearly cool, add about an equal quantity of oil of 
turi>eutine. In using the varnish, the stuff must 
be stretched, and the varnish applied lukewarm. 
Id 2-i hours it will dry." 

N1>. 2. — As the elofttio resin, known by the 
name of Indian rubber, has been much extolled 
for a varni.'^h, the following method of making it, 
as practised by M. Blanchard, may not prove un- 
acceptable. — Uissolve clastic gum, cut small, in 
five times its weight of rectified essential oil uf 
inrpentine, by keeping them some days together : 
then boil 1 ounce of this solution in 8 oiuices of 
drying liniieed oil for a few minutes ; strain the 
Bolutiun. and use it warm. 

To Varnish RarfJUd Air J5a//oofiff.— With re- 
gard to the rarefied-uir machines, M. Carallo 
fucoramends, first, to soak the cloth in a solution 
of wil-ammoniac and common bize. using one 
pound uf each to every gallon of water ; and when 
thft rUilh is quite dry. to paint it over on the inside 
with some earthy colur. aud strong size or glut*. 




led wft$ \ 
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When this paint has dried perfrctty. ii will ttm 
be proper to cover it with oily vamiah. which mi^ 

dry before il could penetrate quit'- <>r-^ v- >»'. 

cloth. Simple drying linfieed oil ^^ 
purpose as well as any, provided il 
tluid. 

To Polish VamitA, — This i» cflcctod vftht 
pumice-stone and Tripoli earth. The 
sitine mu.^t be rcdurcd to an impalpable 
and put upon a piece of serge moiMcneil 
water ; wiih this rub liglilly and equally the 
nishud substance. The tripoli must aUo be ; 
to a very fine powder, aud put upon a cleau wi 
cloth, moistened with olive uil. with whf 
polishing is to be performed. The vamiah 
to be wiped off with bo1\ linen, and when 
dry, cleaned with starch or Spauisb while, 
rubbed with the palm of the hand. 

Colors proptr for Coiored VamisieMu — 1 
— Lamp-black, carefuUv washed aud 
dried ; or block obtained from burnt vino 
or peach* stones. 

Ke/toirs.— Yellow ochre, yellow pink, Ni 
and Montpelier yellows. In mixing up 
two, a horn or ivory spatula, with a glass 
and mortar must be used, because these 
are hurt if touched with steel or iron, 

BlwK. — Indigo. Prussian bine, bhie 
and ultra-marine. All these must be reiy 
powdered. 

Greena. — Verdigris, distilled or crysli 
verdigris, and green compounded of yellow 
blue. The verdigrises will require a mix? 
white, varying from one fourth to two 
cording to tlie tint inlcnded tu be given. 
white lead. Spanish white, or ceruse may be i 
for Uiis purpose. 

Reda. — Vejmillion, red lead, red ochre. 

Purples. — Cochineal, carmine, SLad 
lakes with cenise and boiled oil. 

Briek Red. — Dragon's blood. 

Ruff'. — Dragon's blood, with a Little v< 

Viokl. — Hed K-od, mixed with lamp 
a slight mixture of blue and white. 

Pearl Grey. — Comae mixed Mfith hunp-hl 
or ceruse mixed witli indigo. 

Flaxen Grey. — Ceruse mixed with carmii 
lake, aud a very small quantity of Prussian ' 

MAKING THE NAPOLEON M£DJ 
(Rn Cltcko.J 
OcB readers most have frequently seen Uie 
impressions, or nwdallions, struck from Che 
Intionary, Napoleon, and other medals du^g'l 
wars with Prance, and vhich were u^nally 
mounted iuto tlic lids of snufl'-boxes. and defe 
from injury by being covered with convex gl 

It is a fact, that either from a medal si 
any of the usual metals ; from a aqft sted 
even from of these medoUions tbesaselvcs, dies : 
be readily made, each of which will be 
striking a considerable number of such mi 
and each of these in its turn be cnp.tble of 
ducing a multitude of other dice, likewise 
become the origin of as many suocesalvc in 
aud dies; so that by this means, the urigiaal 
may be copied almost ad injlnitum / Each 
from t!ie anginal, however, losing of course 
thing of its sharpness and accuracy of 
although much less than might be supposed, 
greatly less than by the usual methoda uf ^y] 
medals, by moulding and casting thetu. 



block. 
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Rtot but be iur|>rued that to valuable nn 

hitherto, in this iwuntry, havr remained 

bands I as, from the succeed Jnir detail*, 

Sound to be ^ondaatly simple and easy 

^pfat tmed in forming Ihe Dien and tht 

~1\\\4 metal ia composed of Che ordi* 

/«/. which ia an aJlof of lead and re^a- 

ImODy, to which ia added more and mora 

on triiU, hj rc^pcntcdly hrraking a plate 

the miztnre, it is found to bead a little 

lUag. Tbia IB cue of the be-it critcrioos 

^■||M« from the varietT of proportions uf 

Pl^iilua employed by differeat type-fuun- 

r«rtaia j)roporttonB can be ascertained in 

oaition of the broken typa, which are 

ftir this use. 

mpound metal is made and melted in a 
Kit. such as is used in oookinf^, and which 
leJ over the lire by its baU or handle. 
when a small quantity of it ia taken ap 
ladle, and kept in continual motion by 
e ladle roand and round whilst it is cool- 
ra^h aasumei a ptuty connitence, or a 
DCDt of cry stallizBtion : this is the pro[ier 
r employing it either to form a die or a 
by itriking the original medal or medal- 
die upon it, in the manner to be hereafter 
hen, from its pasty coherence, it can- 
iway from the blow, and is yet sufficiently 
receive the impression of the medal or die. 
pound metal at the abofe period doea not 
,t CDOugb to ainge, or even to diicolor the 
which it is laid to receive the impres- 
tbis aguo forma auother valuable crite* 
idge by, whether the alloy is rightly pro- 
or not. 

Id hardly be thonght that this alloy or 
M aboald be capable both of forming the 
lobl, and of yielding also nnmerous Im- 
Grom it, and yet sncb is the fact : a most 
c discovery, and one, indeed, upon which 
m^rit of the art chiefly resta. 

ai may consist of nlxiut five parta of 

of regttlaa of antimony. The lead being 

iron reaael. the regolus must be itirred 

butaOyf and be kept immersed in the lead, 

at length diasolved or melted in it: this, 

U a work of time, and very mach dependa 

ifvf hect given to the lead, which ought to 

its melting point, Chough not much, lest 

Oiidate it. The surface uf the lead ought 

t covered with rosin, pitch, or grease, to 

oiJdatioa as much as possible. Very 

pwdocsa of the type metal depends 

juality of the rcgulus which enters its 

ton. As, for instance, it contain!^ more or 

or tin (the clippings of tinned iron plates 

rally preferred in lliis country for making 

Itts from the ores of antimony,) or cvpiter, 

partiruJarly recommandrd for making a 

tittcM-, than the regulus made with iron, or 

trty free from any admixture with either of 

Raia, and which is the case with a very fiu> 

of rcgulus we have seen recently ; so 

Matt uf the type metal, as we have before 

ly various. 

Tia are also taken by the French 

" Dnrrrt'M atlny,^* but which wc 

name of Sir Unnc Xewton's fu. 

g a compound of three parts of tin, 

aud eight of biamnth, and capable of 



melting ia boiling waler. Thu metal, although 
more expensive, is harder than that above described, 
and is capable of giving exceedingly sharp impres- 
sions. A still better tuetal would, however, be, G, 
.Sn$Uh*x KolHtrfor tin, as it is not so liable to crya- 
Callize in cooling as the fusible metal. This is 
composed of one part of each of lead and tin, and 
two parts of bismuth. 

AfipuratHM rmploiiedL—TUe machines used in 
striking these medaljinnn ore various; the common 
screw itTvss, will answer this purpoM loJefAbly 
well, though the gradual pressure wijjch it gives ia 
not 10 be ci»mpartd to tlie effect of a sndtlen blow. 
Another nu-thod, and one which we have tried 
with perfect success, is lo pour the mulal on a 
thick felting of leather or paper ; when it begins 
to ronl so as lo be scarcely fluid place the copy 
upon it, rcitt a flat-ended stick upon it, and give 
the top end of the stick a sudden blow. Hie 
followinir figure shows a neater contrivance for 
the saine purpose, it repre<u!nts a stand witli an 
upright bent arm, Chrongh a square hole, iu the 
top of which passes a square si>lid rod tl. Tho 
metal is poured into the metal cup A. and, when 
at the right di'greL- of heat, the rod II which has 
the medal fastened with a bit of wax to tbe lower 
end, is to be let down, aud u sudden blow lo be 
given to the top, when tho lorce will cause the 
impression to be a gootl one, if cirefully ptTfornied. 
After the medal) iims are !*lruck, tlic back« (»f Uiem 
are tnmed flit and the eiigca turned evenly round 
in a lathe adapted tu tlie pur[>oae. 
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On Bronzing (^ MedaUitmt. — To perfectly 
sui-ceed in broninng these metlallions, we must 
euipUiy the two foUoiving Miluiiims : the first, 
which serves as a preparatory wash, tn be use<l oa 
hereafter <lcxcribcd, is compoaed of »iir jiart of 
sulphate of iron, one part of sulphate uf cop]>er, 
ami twenty parts (by weight) of distilled water. 

The second s'llulion, wiiicb \% the bronze, is lew 
complicated j it is composed of four parts of ver- 
digris, and sLXtL-en ]iarU (by weight) of white 
French vinegar. 

The manntr of employing thest SoliUitmt, — 
When the medullitin^ Imre been filed and polished 
on tlicir edges, and strongly rubbed with a brush, 
wetted with a mixture uf tripuli, or Tuttcn-stone 
and water, and well washed and dried, we puss 
the first solution slightly over both tlivir faces, with 
a hair pencil, and tlicn wash and wipe the nicdiU- 
Uon dry i tliis givi-s them u »li^'htly btnektsh eoloTf 
and ca.u-*>L-s tlie verdigris tu adhere mure uuickly tu 
Ihcm. They are Uicu nibbed with auwUicr hair- 
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fn'iiril. netted with tlio MconJ solution, ontil lli« 
Dccnnu.' rti a dorp copper colr»r ; Iliey arc then len 
toflry for an lionr, after uhich they are {KijishcH 
with B soft brush and red lead, bn^aihint^ upim 
them fr«iucnlly, \o siiehllv nmistlcn iliein. and 

u** Ihf red lead to mdlicre to them ; the fMli«h is 

itlv finislied with a Mifl bru!ih alone, paxfiing the 

Tu^h fmtn time tn time over the palm of the 

hiiiid. To prevent the bronxes froiD l>vini;attacke<l 

hy liumidtty. Ihey may be eoveri;d with a (light 

foat of gold colored Ineqaer. 

The tlirlira made with Darc-et'i nlloy, foiible 
metal, arc bronErrt with the second mhitinn only, 
and t\o not require to be varnifihed to prrscrre 
tlirro from (heetTecisuf humidity. 

The plumbers give their ftoft soldered juinta 
near ibc f^oiLstht-appeamnceof cnp|)er. by ^ping 
liver theui a mixture uf sulphate uf copper la 
]KiHder, nith rtni'^r 

Tlir iib<i*e niediUlions are frrquentlv hnnized by 
coating tbcni with a tliin luvrrof ti'tld, itxc, and 
(ben applying btonxe jMivilcr witli a dry hair 
pencil, in the usual m^nuer uf bronzing plaster 
fignrvs, Akc. 






WOODEN MARBLES. 



■ifrB genUemsn, M. C. Malo. hi« discovered 
the sfxnrt o(f tmitaLmg, by means of a peculiar 
wooden paxte (without any Inlaid work or incnuta- 
tioii,> the uoit prcdovi and rare sorts of nataral 
marbles, aud creating, according to tlie dictatea of 
fancy or imagination, such differenl aorta of 
marble »% nature dnes not produce. 

L*p to this period, mnrble could only be obtained 
fnim natnrr, but tii futurr, by the u£e of this In- 
vention, the hchf-dt and rarest niarblea can be 
produced, with those ibuu^and accidental fiaaarcit 
Trina, shades, and Iranyparencio, Stc.f which the 
ablest painlnr ran but imitate on tke Kurfaet^ with 
great expense, and after all, insufficient in its 
cxecutiott as well as In result. The patent marbles 
can be made of ahj sixe or thiclmtu^ and with a 



eluming perfei 
Hu euatan 



rfectioD. 
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grMitestaoUdity, and does not want ooy re-touching 
or amelloratjuu for many years. It can be washed 
and clmord with an ordjnary sponge. In caae of 
aocidcot, ur many years wear, it can be scaled and 
re ne we d In the same way as common wood. The 
abarlnga thus taken off will show erery vein of 
marble tbua imiLated, leaving the underpart with 
all the veins, shades, and poliah enkire. and without, 
III any w«y. lojwlag the flolah or beauty of the 
workmaniibip. 

This disocnerr opsM u istsieaae field in England 
la all tke manroeMnn of cnUaeC work, omameo- 
tal '"■■ and, In fact, not only wherever 

«d;<. usf-d this imitation enn be adopted ; 

oac of in the manafactuie of 
, aa well as In objects of the 



II can ur 



whrravrr (b« most magnifinpnt marble may be 
reqnirvd it may be producetl with veins of gold, 
atlvtr, moiher-of'pearl, and, indeed, it can br en- 
licbod «ith all the woodcrt of tho mineral world. 
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8P0NTANEOCS COMBCSTIOX. 

Many vegetable enbstaneeH, highly 

honped together, will hvat. ■'^^^. maA 

burM into flame. Of these. O^" " 

IB a mixture of the enraiwti 

ousseeda, aa rape, or I&nMsd 

dry vegetable fibre, such as hesnp, c^ue*. M 

Ac., and still more so, if also imU«d Ww 

black, or any oihrr rarbonnc«inw 

These mixture's if kept for a time 

close bundlen, and In a warm 

in small quaulittea, wtU uflen brat, and 1iun< 

n smotlicred ftre fur some hour* «n4 J 

admitted freely, will then burnt irtto 

tlii.^ without doiibi, may be atlrnHaiad 

accidental ronflag^rations in ttf 

iilaecs where qnantitica of theve mI 
Lcpl. ludeed this has ber^ .•»..»-. 
cxprrimcnta. The moat im[ 
mado by Mr. Georgp, flnfl 
Hoyal Academy at Pct<' 
in conavqucnce of the ' 
frigate in the harbour m i r>>iv*;'f'.i 
flagration of a Urge hemp magaxmr. t 
place in ihe same year ; and a slight ht%, 
another frigalc, in the same pun, in ihc^ 
year. 

l*hese accidenta led to a vr:^ 
of the subject, by the Rumib 
it came out, ihalal the ti . .iho »r< 

several parcels of roatti: U nack- 

In which Uic soot of t^.... .., v.,.oa huL 

mixed with oil, for painting the tM*. I 

Wing some timn on the floor of the ?«Ma. 

the fire broke out. In cottsei|ttet: 

portant discororr, forty pounds of 

wore well soaked in about Ihirty-titr j-f^m 

hemp oil vamiah, and the whole was 

in a mat, and put in a close cabin, la 

sixteen houn it was observed to glee oaia 

which rapidly increoacd. and whon thr Am 

opened, and the air freely r 

burst into a flame. Throe \ 

were mixed with five pounds oi urtun ou , 

and tlie whole bound up in linen, ana llwft 

a cheat In sixteen houni, il omltlW 4 

nauseous putrid smell and st4*«ai ; o^i'l tw« 

o/lerwarda, it was actually on 6rt« a^d ^'^''^i 

ashes. 

In another experimenlf tSie 
took place, but not till forty-ese 
mixture had been made ; and in 
similar experiments, they all suc««ed«d 
kindled sooner, in dry, than ia ralay 
Chimney soot used instead of laap-hkch 
answer, nor was any ofl^ect prodaceit, 
turpentine was subatilated for the 
oiL In general, it was found, thai the 
tion took pUce more rei^iiy with tJbe 
more unctnous fii -black, than with the isi 
but the proportions of the black t* U* oil 
appear to be of any groat miimroC 
in wet weather, these rotxturca coly 
for some hours, and then coulvd 
actu&llv taking fire. 

In ail these cases, tho soot or hlark, 
wood, and not coal. The pnsseftoe of 
oe any other dry cArbonaceoui 
necessary however ; Ibr, spontaneoos 
will takr place in hemp or cotton, simply 
in any of thme cxprcesrd oils, whan Ift 
fable quantity, or uador oiicBaiauacca 
lothisprooew; MJahot wwlhw, ur »| 
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up. An acciilent oT this sort luuipcncd at 
Sunaboron^i. in Lincotnahire, in July 179-1, 
tth a bale of j\m of 1201b., accidentally soikked 
np^oil: which, ftftcr remaining in a warehouse 
reral days, began to itnokc* to emit n most 
smell, and finally to burst out Into a 
ITioleot Uame. A similar accident with a 
^quantity of the same matciiaU happened st 
ij, A bottle of linseed oii hoA been IcA 
ig on a chest ; this bad been tliruwn down 
ident in the night, the oil ran into a cheat 
ooptaiued some coarse cotton cloth, and in 
inuoK the cloth was foand scorching hot, 
laced nearly to tinder, the wuud of the 
i&lso was charred on the inside. On sub* 
It trial, a piece of the same cloth was 
in oil, it was scorching hot; and on 
the cloth it burst into flame, 
to this, is the spontaneous combustion 
voollen yam, which hm occasionally 
when large quantities have been kept 
np in rooms little tired, and in hot weather, 
with which wool is dressed, which is 
tly rape oil, appears the chief agent in tliia 
lUon. Even high dried oily or farinaceous 
r, of any kind, will alone take fire, when 
in circnmstances favourable to this process. 
^fioar roasted till half parched, and of the 
of coffee, and wrapped up in a linen cloth, 
!n found to heat -holcntly, and to destroy 
ilolh. Wheal flour, when heated in large 
and highly dried, has been known to 
in hot weather, causing accidents in 
Fsod bakers' shops, An accident of this 
~ tied by Count Morrozxo, in the Memoirs 
Turin AcadcmVi to have happened at a 
[trarehonsc at Tunn, containing about three 
of flour. It began by a Tiolent 
on a Ismp being brought into the 
and the whole was soon after in flames. 
alone also has been known to take fire 
ler mills, when quantities of it in powder 
ibeen kept for some time closely packed. 
"ler. and totally different species of spon- 
combustion, is that which occurs during 
lygcnation or Titriolizatiou of pyrites, or 
)U of iron, copper, &c. 
cnriouB. ana, if not well authenticated, 
Ifoely credible species of spontaneous in- 
ition. is that in a few rare inalanccs, known 
irio the human body. It is not quite certain 
sther the first inflammation lias been 
ineous, or caused by the approach of 
aubslance -, but in these melancholy 
ints, the body of the unfortunate sufferer hn^ 
(hrougbltoaslate of such highcombualibiUty, 
flame once kindled, has gone on without 
Ibcl, to the entire destruction of erery part, 
bones and extremities excepted,) and as it 
I, has been attended with actual flamet of 
ibrat Caint light. This change is the more 
ible, as the human body, in all its usual 
both of health and disease is scarcely at all 
" combu%tible, and cannot be reduced to 
rithont thf njtsistance of a very large pile 
its, or other fuel ; m universal eicpericnre. 
▼cry aiicirrit mode of sepulture, and the 
-' ins, abundantly shows. Coses 
-lion on record, have occurred 
_-. Two of them, well au- 
l^iticatnO, are recorded in the Philosophical 
LianA, and occurred in England ; and a 
in Italy. France, and elsewhere. In 
one, tiie subjects of them Imvc been 



females rather advanced in lite, of indolent habita, 
and apparently much addicted to spirituous 
liquors. 

The accident has generally been detected by a 
penetrating fetid smell of burning, and sooty films, 
which have spread to a great distance; and ihr. 
suffcren* have u; every insumcc been discovered 
dead, and with the body more or le«a completely 
burnt up, leaving In tlic burnt parts only an oily, 
crumbly, sooty, and extremely fetid mutter. 
Anotlicr circumstance. In which all these cases 
agree, is the comparative weakness of the heat 
produced by this combustion, notwilhstandmg th< ' 
very complete disurgtintzatiuu of the body itself, 
so that the furniture of the room, wooden chairs, 
&.C., found within the reach of the burning body, 
were in many instances absolutely unhurt, and 
in others only scorched ; the heat not hsviug 
bccu strung enough to sot them on (ire. It is 
impossible to give an adequate reason for this 
remarkable change; nor dues it seem before the 
Tory time of the accident to have produced any 
very sensible alteration in the appearance and 
functions of the body, which is certainly a most 
astonishing circumstance. With regard to the 
effect which the tisc of ardent spirits is supposed 
to have in this case, it is impossible not to imagine 
that this cause may contribute largely to such a 
change ; but the instances of the abuse of spiriUi 
are so innumerable, and those of this surprising 
combustion are so extromoly rare, thnt very Utile 
satisfaclion can be obtained from this explanation. 
Hydrogen gas enters largely into all nninml, 
vegetable, and many mineral compositions. 1 1 encc 
it is freqnenttv set at liberty by termeniation or 
spontaneous aecompositiou in bogs and manhes; 
when free from electricity or some other accidental 
cause, it is often set on fire. This phenomenon 
has been observed in almost all ports of the world. 
In Persia it is converted into a pictu fraud by the 
priesthood, who by means of hollowed reeds, 
convey the cnrburelted hydrogen gas Into one of 
their *tcniples, which has been purposely built 
upon ground abounding in bitumen, naphtha, and 
other inflammable substances. As the Persians 
have alvrays been worshippers of fire, the im- 
position is a happy one, for in this temple, they 
are continually feastfld with a view of their Deity. 
At Moulton. near Northampton, in the forenoon 
of September 11th, 1810, a fire broke oat in an 
aah-spinney. Mr. Marsh, the proprietor im- 
mediately went to the spot with some frieuds, and 
found the fire iuuing from ihe earth in many 
places, and in a short time it would hnvo com- 
miinicatcd to a gorso cover, had it not been for 
the timely asnistaiicca of several persona whom 
curiosity had brought to witness this extraordinay 
phenomenon. As there was some lightning during 
Ihe morning, it was imagined a fire-ball had been 
the cause, but it was generally supposed to bo 
occasioned by the excessive (lrynr.«i5of the ground, 
which had been a bog, recently drained for 
planting \ and that the extreme heat of the sun 
liad caused it to ignite. 



STAINING WOOD, Sw. 

.St\imn« wood is altogether a diflTerent process 
from dying it, and requires no prvparation before 
the stain be applied : it is peculiarly useful to 
bedstead and chair makers. In preparing the 
stain, but little trouble is required; and, gfuerally 
speaking, its opplication differs very tittle from that 
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tfcjf tiUr.&mlpTi' <) 

ftr awv flf thi* nM f| 

yrt extant are uf H 

■ j*iiwfcr« 8r*| writlen. 'I i| 

ui it> darabilitf nt :J 

Af ftituation ainl keep 
fal* far w to cpcdk i>r Ifae 
^ irttot we b«T« but ja« 
v^B^W alWwKi to sar that it flow 
fa« ne pen, is df u excellent cohtr, —a 
Hi jJMtwwr. — be- is tbo keeper of 1 
pA&nc«r4i: kimI hu not ooljr on opj 
flf VRBc.cxammin^. ukI trfTmi^, tjjc nm 
rf aanenl dale, bot wt know that be 
■■di tmt SBd »cniDeD in tbv task, 
IkliiBkwtbrraMH. 

a ivfjioj _ .___ 

Utile itnoi aad be easj tod e(ft.n:tu&l In i 
At In^tb we bare foond mie : ** cheap 1 
•ax or eight niikeasj but simptv fmir J 
We wrote « letter witli the i V 

brtweeo the iMfier prepared : .« 

hud orer it jittt a« we - - o 

fmptr, and there wv a : 
Ci«-Mi&ik as plain u tbr - ...li 

tah that tbii BUT be duac at any |vriod dj 
iKIecis wntten. The tntvntina :s reailT ei 
WiyteM iiMge> tod iaipoaaible to fail ; 
liBMBely bow, thit tbe expauiri! and ei 
CHviat naellines osoallv cnnloffed n ill I 
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osoally cmplnted n ill |j 
Hied by Mr. nowmu't wjy pnnable, 
md ehnp tobctitute. 



CORRESPONDENTS. 

Zx*r tuwRi <tAl for iftlrsakc 

J*y^<— We «■■■«« pOMtUy M<«w«i« 
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Mt ttWwMtv ^ a asdfcMiaw a»d ml Ml 
rMlrlm; ky Vm Mm km -nil a 
IS^MllaMiM v4 »k» «««te «f tartoln. 
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i^ 100 oHfimal nriUsin, and ir tmb^tuk 
ttA gy falw iyj. ' 

CMI Cbeere, (l^tttrtd), far hindme, mag 
hmi^ tht PuhfuArr, priet iOd. 
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METALLOCHROMY. AND SMEE'S GALVANIC BATTERY. 



[ItoALUiciivoMT u, as tbr name implies, an art 
lE||||^variiraa colorcJ rings ftud devici'a are 
^^^^^^BD the Eiirfacc ot tnctailic pUtrs. It 
^^^BBMv its rfTect upon galvaniim, snd U but 
^^^{^ of the daily occurring instances of the 
I^PathaC are liktly eventually tortisue frnm Uiiii 
IMdoa anJ votuable science. 
,1U< art in qnestiou may he made lubBorTient to 
mrnt and iJiateful deconition of moat of 
iirous steel articles which our utauufoctories 

VOL. n. 



so extenaively produce — while the proce» in so 
limple that error or fflilurc i^ impoasihlc — tlie 
variety of omaaLcnt fu great, that it nmy be oon- 
fttdcrcdendlcbs — the cost no small Miat it cmiuot be 
appreciated, and tlic effect so diHercnt from all 
other decorations that it caimot be imitated but by 
the same Deaoi. 

The whole of the art depends npon a simple 
Salvaaic experiment. The matcriali and Apparatus 
re<|uired, are a galvanic battery of some kind, of 
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T ■ t*- '..-■.■•- ;.''■' • .- '.".•lit*. It is immatrrial of 
¥\A? Vr-- f,;''..'/n rj.i- hat^-ry ib, any of the old 
^.n'. .-. ■": 'ffif^M will <to tiH well as those of motlern 
'ikV, *-.'• (All wircH to roiiiift't the poles, a bright 
tt'rtl pliilr, iir <jthir hri[;ht steel surfacr; a dUh 
#::i|iiil»|iol' holirmiT thi- plate : a rounii. flat, or terr 
hlit-hlly fiiiiiMM' jmiv of copper 3 or I inches o^-r. 
MMiii- Mi»Ma'tnto or MUir of Ie.U: ard j.?-:.-.! ^-il- 
phiiru- ttoiri ; thi» i"un'.:*b^?. «5 :: w:rk Lf :■:;::■»>. 

water. ?o « '.^ xii^ i w^J.^:^': «:i»ii(;n f 7:11 
haxe '. .■* i.>~— ■•: »•-■'-'* ■""''• *"^^ "°'''^ ?r;":iu:i'' 
hii- t •. :.":i-; 1* .'1 ". '1'. *■ '-■"'■* "^ *^*= ■* '■^'' -""^ 

.. n :.. .isii. xii. "-'IT 
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IIORTL.S SICCUS; 

OR, FREPARATIOX OP bPEClMF.NS C 

rprorn M'if-\(ri,„/t, Bofnut 



COi 



l^ iij.:. z : :..f ::-„-;.. ,;> of prcpirli 
«.-:■:■• L-.-.J :t --—,:;■: ri:, 1 ;!in dtpirtJ 
M.- ^'^jr.-:;. >.r,-e...n. in L.^inlon. l 
x-L.:-*;:^ ij!.-. :-: : a mtthoJ which : 
*-r^: TiK r-. t:^4: li-. mMge : ami such n 
to :i:^'.r-i z.j riiti. ar.-i ONcoute them 
;ewi. v-i - :■: -S^-.t i:tc:i*iou5 well rew 
* -'~^*" ^-''^ai-T" to :l,e drvinj of plant:) 
ti procure the I'olL 
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V srrcf :d< Vox cf tl.<' si^p ai 

-: ijrM :':c v-.i ji.W::)^ up of tin ji!: 

1 ■-- ;ix::::7 cf tin* aad dry s; 

^ r'Ca-AizTi.:'.-; numfi^r of pitci 
"' "^ - ■■='? ': r. ir :::t:hca JiiMarc. 
• S-r- 41:1.. r'l; IciJen wcijhis 



s7fr-:^T= :: i:;T p.jitr intern 
LS «i"-iLl'i >e iMrefnllj ccUeelt 
'.•i iK-xz::i :zi i.-'wering. wjtU t 

^cTT.'c? u ro«;Vi?. and in 1 
:= -:cr_* *i:i:i be taken up. 
:r 'izi: i:^i -.3 1 tia tox well t 
Tii; Jll:: 5J:.-:i'J be cleared 



;t if .-ce ;f 
p liser 
ii«"!i r»i .-J" 

! lie :r^~ic 
r^i^is •IT' 
= :ir> :t •_: 
1.^ : li'-yr ■ : i 



i-.*ir 



i::: ::", i:hi iiK-rwirds 

;e :*'_—< l^i-es ci a cli« 

;« %l :-*r leaves a 

■*i :a an expiadei 

L 'K'^T. wLu-h a-.aj 

i::-! iij-: i>wr. by' 

tIu-.: i-e earirely t 

.:• ;-; :- t-sro of 1 

r:^: -- > '. Ll.-: : : '•:-. :»e 7 i^-.rs. Thi 

-:^ •-:" :t t -^ .i.i :^e~ ~e *r?-.-ered 

■ ■*'is :i- -'..-r- '.:: .j.-vj* w.:h tLe wt 

::> -_:; » :..- ; t_i:i: *.:■. ;1: "re jij in 

i LTLT'i-fi r.*rT_ TT :i^ sax-; s;*j.':-i. Th 

-;:-.-:»^ :ifa i-e cinr:^-^ t^'-t, :- id. aaJ 

•^ .-c zhe 5he*t of pirer irr^e-i tj its 

:.M ininc the loos* z.t-Xi ,■;' paper i 

:».':»cra them. After V-.l. .-- or t* 

:■ ■. iL* should ii? pl.u'e.1 cr. '.':.: ::r.ie of t 

'-" .■i::i-ia tiiip- til! as n:-.r." ."i^r plan 

::.'e"-...':f-ij to be pre*crTeJ. Lii c :rer. prepai 

: .ir.r..r. A layer of saod an :-cb Jeep th 

Se j-t i:.M the box. and ar'ttrwira? ot 

ris:.:?. -'ith thi' booVs pla-e*! U]:r. it. v 

.-..'l;: ?■■;■ riiiiovfd afrera SLrh^'i.r.: --uan:!! 

< r.:' "v.n rlio pqKr. to piwcri: rr.e pi; 

i-; i::^ ::« fjrru.^ All the other phn-.s ma; 

•:: :-^-; ::.^ box in the same luanner, wit 

•t:taa iach thick betweea eicli, ' 

';■.-.■ '!J \k- jtatly pressed down hr 1 

. J.vroe uf pressure, ir. SiMnc n\ia»u 

•7 th* kind of plants in the bos. 

" ,-.„? i-r:n. as the holly or fur;:e, mv 

iijx :< r.i'.iiu'.I. Jf tender and smvuUnt 

J^ii'ti; 1- Ivtter. for fear of fxtrav.iMtin(jit 

■•:;th HOuM injure the color of the plaut ; 

rijuljT oire should be taken to make a'l 

iosriv cf i»re«urc upon the expanded blo; 

y:.i:.'.-^. t!:.« tiiey may not shrivel in dryini 

•:o\ »'.:ou;d then be carefully pUced bcfor 

A :": -'.'t.' side a little raised or occasiomllv 
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0C eonymient, alternately changiiifp the 
B box to the Grr, tnicr or Ibri'o a day ; 
Dnrenietit, it may be pnt into an oren in 
mx. In two or three dayi tbe plants will 
J dry. Tlic «and should then be tnkc-n 
'common plate, and putinta a Mjuarebox. 
bnt« carefully taketi out alsOt nod removed 
of writing paper. 

toetbod of preserving plants is* froni mnch 
^ found preferable to any other, and bait 
intage attending it that can be wished ; 
(tst of them of an exrec<lingly fine natural 
|e color, a^ well in the llowera aa leaves, 
found upon trial, tJiat a different degree 

• suitable to different planta, the exact 
k of which will be easily acquired by a 
Hence, and that »ome will dry macb bet- 
ptiiers. I have oLivaya found the fewer 
ie were in the saud at a time, and the 
m Uest. tbe better itio colors were. Those 
^^wre colored flowers should br jilaced 
^■Perwise their colnra will bo injured by 
P^ltiou of the mutsture from the others. 
» are nioft fit for future examination when 
, loo»e within the paper, and if they are 
tcfy dry room and unexposed to the air, 
braserve their beauty a groat number of 

• it will he necessary to inspect tliem once 
destroy any of the small insects that may* 

Hlg them, and thij will be fuUy sufficient 
^reserration." 

bCever method tbe plants arc dried, the 
U mentioned in the last pam^aph of 
bely's account, are indlepensahle to-thclr 
pn. They may be most conveniently 
cabinet made for the pur|>0Be, with the 
io front, excepting; ouly a shallow 
m of each — placing tlic oprcieaof 
er, Bad keeping each chub separate. 




IBtNDING AND POUSlIINa 
LBNSES. 

Uiijig is to fix upon the proper aperture, 
and focal distance of the ^lua : a piece 
pppCT i» ifaeu takea* and, with compasses 
the focal disuncc, supposing the gltuia is 
to be convex on buth sides, and two 
|ch a lilUc larger than the intended 
f the glass, are then struck ; but if the 
"be fiat on une side, the compasses are 
I opened tu hiilf the distnnco of the fucus. 
^per lA iJieo fUcd away frum the outaide 
uose arches, and from the inside of the 
which moans two guages arc formed, — 
DTSS and the other concave. 
reaUr plates of brass, half an inch 
ban i}ie LuicDdcd glasses, and abuui a 
in inch In thickness, are then taken, and 
Irs are soldered upon a cylinder of lead 
Be diameter, about an inch hiffh. One 
mU, as ihey ore called, is fixed upon a 
tnd turned so as to correspond with. 
tfS; And the other to correspond 
. The two tools nrc then to 
with tiie linest flour emery, 
•sactly CQiucide. If the focal 
short, the plates, before they are 
_ tho lead, shuutd bo hammered, as 
oou be douc, iulo the proper fuctn. 



If the lens is not for achromatio instxumcnU, 
glass of a straw- color, whose dispersiva power is 
as small as poasible, is chosen, which has the two 
surfaces parallel ; and. by means of acisHors or 
pincen, it is cut into a circle, the edge smuothed 
by n common grindstone, and it is fixed by means 
of pitch tu a wuudeu handle of leaa dianieu-x than 
the glass, and about an inch high, so that Ihu 
centre of the handle may exactly coincide with 
the ccniro of tlic ^\%aB. If the intended focal 
dUlance is very small, the surface of the gloss ia 
gromui on ihc grindstone, so as to suit the gtiage 
as far as possible. 

The glass being thus prepared, and supposing 
the lens intended to be convex, which is the most 
common fonn, it is llicn ground willi Aue emerr 
npon th« coooav* tool, which i« lo be firmly llxcd 
to a table or bencli, and tho glass wrought upon il 
with cLicttlar strokes, so tJiai its centre may nevor 
pass beyond the edges of the tool. AAor crory 
circular turn, two or tliroe cross turus along tho 
diameter of tho tool, in differcut dlrcclious aro 
given. 

When tho glass haa got into its proper shape, 
and tuuches tho toul iu every part of its surface, 
which niny be easily known by inspection, the 
cmury is to be washed away, and finer kinds sab- 
stituted, unlU all the scratches and roughocsM8 
are worn down. Thoso that remain afler tho 
finest emery has been used, arc taken away, and 
even a sligut polish piren tu the glass, by gzindiug 
il with p4umd(d pumice stone. During all this 
operation of grindinu, the convex tod, at Ihc end 
of every five minutes, is ground for a few seco&ds 
upon the concave tool , in order to proserre the 
proper curvuliirp. The glnas is then acpAra-lcd 
iVom tho handle by a knite, tho pitch leniovcii by 
rubbini; il «ilh n little oil, the already gruund aide 
tixcd npon the handle, and the other side ground 
and nntshod in the same manner. 

To form concave glasses, the convex tool is used 
in the same manner aa the concave tool is used for 
convex glasses. 

Some persons, for concaro glaascs, use leaden 
wheels, having the same radius as the curvature of 
the glass, and with ihelr circumference of the 
same convexity as the glass is lo be concave. 
These whechi being fixed upon a lalho, the gbisa 
is held steadily in tho hand, and ground upon, 
them with emery. For common purposes, convex 
glasses are grouud by fixing the concave tool upon 
the lathe, and applying in the same mr.niicr the 
glass to it. Bui this manner uf grinding will not 
do for glosses when they are lo be employed in iho 
best kind of optical iustrumenls. . 

When the glass is brought by these. methods 
lo the proper form, the next and by far the most 
dlfhcHlt part of the operation U to give tlic lenses 
a fiiic polish. 

The best way of polishing these glasses, although 
not the simplest way of doing it. is, supposing tho 
lens to bo poti.thcd is a convex lens, to rover the 
concavo tool wilh a layer of pilch, horilcncd by 
being melted wilh a Utile rosin. This covering of 
pitch should be laid on to about tho thickness of 
one-fifteenth part of an inch. Then a piece of ihin 
writing-paper is to bo taken, and pressed upon tho 
surface of the pitch by means of tho convex tool ; 
but the paper is to be pulled quickly from the pilch 
before it has begun lo adhere lo it, whose surfccc 
is then lo be examined. If tbe suifoco of Ihc 
pilch is every where marked witli ihc lines of the 
paper, by tins having coiucidcil ca.uclly wilh (be 
surface of the convex tool, ihcn it will bu Uuly 
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spherical ; but U* the marks of the paper do not 
ftjipcHr vn every part of the pitch, the operation 
mutt be repcatfd until tlio bed uf pitch is accu- 
rately s()ti'.Ttcal. If any pAper Micks and rcninins 
on Ihn Hurfiice of Lho pitch, it must be rcmoTcd by 
«oap and water. 

'the bed of pitch, or poILjhcr. being thua pre- 
pared, tho glut is to bo wrought upon it by oir- 
cuUt and cross strokes, alternately taken, either 
along wiUi putty powdi>r, or colcolhar of vitriol 
and watrr, until it hiis rei'etved a good polish ou 
both sitJc'tt. 

The polifthing proceeds very slowly at first, but 
when tJie bod of pilch becomes warm by friction, 
it proceeds rapidly. When llxc polishing is nearly 
iinJ«liLd, no more powder or water should be put 
upon the pilch, which Uiould be kept wami by 
breathing on it; and if at any time tho glass moves 
iLiflicuUIy, lu consequence of its adhereacs to the 
tool, it should immediately be removed, lest it 
pfaonld spoU the regular sphciicity of the pitch. 
Sometiuirs particles of dust, or fragments of pitch, 
pet in bi'twt't-n the k'™** ^ud the bed of pilch, 
which U immediately sliown by the very unpleasant 
mnniicr in which lite fiUa^ works; in this rase, 
the polidhcr niunt be intilanlly stopped, and the 
luuJiisss rvmovod with great care, by washing 
^ulh tho glass and tho bed of pitch, as otherwise 
th* rIsmi will be scralihcd, and the bed of pitch 
lUsIl matcrialU injured. 

There is. ns has benii ulrcndy suggested, a more 
•imple way of .polirtltine. by covering the layer of 
Jtitrli with a pteci* of cloth, aud givuig it a spheri- 
cal form by pressing it with the convex tool when 
tho pitch is warm. The glass is then polished. 
Upon till- mirfiire of tho cloth, with putty or colco- 
thar u( vitriol, until its surface is sulficimtly 
•moMth. The opcrntion of poltahing by ihiit method 
la slower than with pilch alone, but still it is Uie 
best fiT thi>«i? whn have had Hltlo or no experience 
;in polishing, and who, in consrquenro of this want 
of ptaclicc, would be apt to injure tho sphericity 
of the glass, by attempting to polish it on a bud of 
pilch. 

Atihough colcothar of vitriol is mostly used for 
pdlinhiiig glass, there is one inconvenience which 
attcnda jtv use : tltal often, trom not being suffi- 
ciently wojihed. it contains a portion of undecom- 
fiisrd aiilphalo of i/OD. Now, when this portion 
uf rojipcnu is dissolved hv the water, it leaves a 
yidluMi oLhrc, whiLli readily pcnetralfs the glass, 
Atid luims an incrustation upon It.s aurfare, and 
gives it a dull and yellow tinge, which is coni- 
Biunicated to the optical intbges seen through it. 



DOMESTIC GEEENilCUSES AND 
FEKXEKIES. 

fUtiumed from pa^e 34, and conctitded.J 

T)\K U'ms coTiSiiiuXe a.n order of plants different 
from all others — not bearing flowers, they are rc- 
pitfVcd fium Uic usual characters of those plauts 
with whii^h we are best acquainled, aud yet their 
fin<f and delicate foliage — vivid gieen color — aud 
tjrgnnt habit, exempt them from that neglect 
whlt^h flowctless planU usually meet with. 

t»ne species, " The Brake" as it is called, which 

ilpronds iUclf in much profusion overall our sandy 

pommotts. will give us a good idea of tho general 

lUuolnre of the whole. The root is black, crcep- 

luid shows uut at iolctvals xathor stout fibres. 



The frond, by wliich tsrm is meant the wholt 
the plant which is above the ground, except Ihi 
fruit, is at first carefully and beautifully rolled s^ 
in a manner similar to n watch Fpriug. Wkis 
beginning to grow, it gradually uncoils itself op- 
wards, and the side branches m like manner iiv 
aftei wards unfolded, until the plant has attuBcd 
its usual size. In & very short time after the ex- 
pansion of the frond, various spoils moAlly of i 
white color, show themselves in the uiider suj ' 
of different parts; these gradually increase, 
soon show lhcmselVL*a to be a coUecliou of 
or rather seed vessels — sometimes covered wit 
membrane, at other times without this membi 
or indusium, and according to thi^t circnmstanc 
and according to tho position of the sori 
braoL-hes of seed vessels, so the ferns are diri^ 
into genera or families. 

The thecff or seed-vessels are of thn most 
mirablo formation, and under the microscope 
seen to have a curious and wonderful apj 
to scatter the seeds with which they are i 
In an early slate the theca w round, thin, 
niahcd with a finely knotted or joinied rii 
extends from one end to the othw. WI 
the ring bt'comca elastic, the theca tender, 
length it bursts asunder and continues to 
backwards and forwards, until every seed 
been thrown out. — The following cut shows 
manner of lome apeciofl bearing their fruit,- 
also the manner of its being scattered. 




A are two species of foreign ferns, one 
round sori, Polypodium aureuD\; the other 
lung sori, .\spleuiuiu. 13 is a thcca or seed vi 
C the seed from it. O, a speries of (am 
which the fruculied portion is distinct from 
barren frond. — This is the Adder's tongue, a 
not uncommon in some ports uf Kngloud iu 
postures. 

The soil which suits best this tribe of planl 
a sandy hog earth, — such as is found m the wcti 
pan ol'boygy commons mixed with white sand 
that which is bettt adapted for the genernt soil ol 
fern house. The plants will bear rcnioral sri 
little injury in the spring of the year; even in 
summer ihcy may be removed with safety, provic 
they arc kept ctmatantly moist for some days 
their transplunlation ; and as this constant 
moisture is a necessary cousequenoe of the 
tictilar mode of cultivation here recomaioD< 
little difficulty or danger La likely to accrue. 

Most of the damper parts uf Great Britain 
duce more or less species of ferns, and soiztc 
Uiem of the greatest beauty aud fully oqu 
most of forcigu growth. Some speoi* 
naturally upon walls,— others in the dtt 
bogs. — others again among the rocks uf m< 
ous countries. One elegant little specu 
menophytlum tunbrigcnse,) covers the hi^^ 
at Tunbridgo. Three other kinds aro 
common on walls, (Asplenium adiantum 
aspleuium trichomanes and asplenium mta 
ria,) one or other of them may be found on nt< 
of tho old churohca and walls in England, 
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npltf, at Twickenham, Ham, Richmond, 
eowich, Charlton, Cobham, &c. &c. Diffcront 
M kinds ue no lew abundant, in the damper 
bfif woods and commDiis. Aspiduini ti'ax-mns 
Miaduit aimusl orcry whcru in the hed^-row 
b«9) where the root may bo dry in the winter, 
IT therefore in tiie ditches which iutcrtect 
sb; land. Scolopcndrium ralg^are, Blcchnum 
■ale, Aiplenium rilix-focmina, or Lady Peru, 
Polypoditun nilgarr, are no less abundant in 
yj places. The latter ^ows mostly, either in 
trees or on the summit of high heilee banks. 
fonncrr kinds in wet places, as WoTler Suutt 
arks truly. 



I tUalens MieaaMi, 
Wbfrv ihe mormlnfoew llti longnt. 



Whorv Uifl fauuUiD itUalens 



Tbcr« Ihc Lady Fera grows •trongrvt-'* 

bout Loudon the principal stations of these 
I, arc the valleys of Wimbledon Common, 
■ko around the well or spring near Caesar's 

S Another station is around Twickenham. 
Countess Paulet's wall, and the ditches 
Laae-bridge, and onwards through Wilton, 
y of the Ikuies near Brentford, Cacnwood necr 
£i|:ato. and particularly Hampstead Heath, — 
lad tho little pools of water in the marshy 
Ed at the back of Jack Straw's Castle. In 
eoontry wc may mention the following situa- 
ik where many kinds arc to be found.— Rocks 
s-yri^npy ground around Tunbridge, ditto 
'. ing and Kycgatc, ditto around Bristol. 
itocksnearSheOicld. generally in simi- 
aiwLUijus throughout Derbyshire, Lancashire, 
Cheshire ; mouutaiiious parts of the lake 
itiM. IngU'borough and Cumberland is par- 
llriy rich in ferns, so is BcrwickAbire. The 
Ui and Scottish mountains and woods yield 
I own peculiar kindd, some of them found no- 
ne else in Briuiu; while Ireland is equally 
loctiTc of numerous species, particuhirty in 
Home and Cunnamara mountains, Powcr's- 
rt waterfall, and the district arouud Killarucy. 
ia liat might be extended to an almost un- 
ied dcgTee« there being scarcely a fertile valley 
r a rocky mountain — a shaded hedge-row. or a 
pidatcd building throughout ihe whole king- 
I, where some species or other does not 
tiib: of coarse ditferent kin<U in diHercnl 
ws; thus. alUiough some may be generally 
iSbuted from North to South, yet tlie ferns 
dh abound in one country may be, and usually 
oompaxativcly tare in other and distant places. 
torn the above it may be supposed thiit Fern- 
I or Domestic Greenhouses ore adapted for 
growth of only the piUticular tribe of plants 
i descnbud. such a supposition is extremely 
flcous: the hot and damp atmosphere williiu 
D is particularly condoaive to the rapid growth 
oUsge iu goueral, thus moat plants will grow 
e luxuriantly than inordinary situations, even 
bnUent vegetables, the genera Cactus, Sta- 
IpRMala, Aloe and others may bo thus 
PStd with complete success. Hcallis, £ha- 
, and different plants of a similar rigid charac- 
trcm to fl"ur«ih well; indeed, it may be said 
nd greenhouse plants in general 
[imate adapted to their habits. 
. iaiji lam.'pica thu3 treated becomes a 
ildid plant. — and that remarkable and curious 
^ the Orcliideous plants, which in the woods 
Sumatra, and otlicr tropical regions, 
nuMt brilliant festoons from tree to tree. 
of tho chancterherc alluded to be 



attached to bits of bark, the Bbroua parts of cocoa 
nut husks, or planted in baskets hlted with moss — 
when ihey will grow luxuriaully, sustained merely 
by the conslant moisture of the air, throwing out 
at the proper soasou their branches of singular, 
beautiful, and often fragrant flowers. 



SAFFLOWER- 

rtNK SAITCKKfl» BOUOB, CHtMA BOVGB DOOKSi 
AMD CHltTA LAK.K. 

Sawlowsb, bastard saffron, or dyers' laSronf la 
the flower of a species of carfhamitH, being the car- 
thnmf*M tinctorivt of Linnicus, who places it in hia 
order tryngentnia polygaiHia mqualU, while Jussieu 
orraages it in bis order of composite. 

It is an annual plant, growing naturally ii»Eg^t. 
but which is also cultivated for the use of dyers, in 
the Bast Indies, and several of the warmer countries 
in Europe. Its stem is upright, firm, smooth, whi- 
tish, two or three feet high, divided at top into 
several branches, garnished with simple, undivided 
leaves, of an oval form, pointed, and edged with 
small spines. Eoch of these branches has at the 
top a Urge tlower, conijMned of several florets, 
slightly cut in five jogs, all of which are furnished 
both with stamens and pistils. These flowers are 
of a fine red color. 

Safflower is collected for use as soon as it has 
blown, and is dried in a shady, dry place. If left 
until fully blown, It loses much of its tine color, 
and thin lowers the value very greatly. When the 
safQower is of a bad color, it shows that it wasooU 
lected in bad weather, or was badly dried, and that 
the coloring matter has by these means been spoiled. 

Safflower is much used in dying. It contains 
two kinds of coloring matter, one of a reddish 
yellow color, which is not used, because it only 
dyes dull shades of color. The other coloring mat- 
ter contained in safflower. Is of a beautiful rose red, 
and is capable of dying every shade, from the 
palest rose even to a cherry red. 

The first coloring matter is very easily dissolred 
in cold water ; but the second, being of a reainoua 
nature, it) not soluble in that lit|uid. In eonsequcoce 
of this difference, they may be separated from ona 
another by washing the safilower tied in a sack, laid 
in a trough, and trod by a man, while a slender 
stream of water passes through the trough, in order 
to wash away the yellow coloring matter. Molten 
the water with which It Is washed no longer be- 
comes colored, the washing is discontinued, and the 
safflower, if not wanted for use, is made into caken. 
under the name of stripped safflower. These cakes 
or the loose stripped satllower, are then soaked in a 
weak solution of barilla in water, (generally 6 lb. 
of barilla to the hundred weight of safflower ; the 
bath, (as the dyers term the infusion, ) speedflj 
becomes colored of a deep reddish yellow. 

As soon as the soaking of the stripped safflower in 
this bath is supposed to have been continued a suf- 
ficient time, it is strained, and carded cotton la 
dipp<:d in it, and a sufficient quantity of acid ia 
added, to completely saturate the alkali that was 
employed. Citron juice ia usually employed for an 
acid, because it renders the colors more lively than 
other acids. The carbonic acid gns, or fixed air, 
which is disengaged during this saturation of the 
barilla, produces an effervescence, and care must 
therefore be taken tliat the liquor docb not run over 
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the nlgeof the reitel ; and it is proper to idd tba 
citron jvice, or citric sctd, either it its bravn or 
pare white state, in small portions. 

The coloKng matter eatrscted from the Mfflover 
keing only kq>t dissolved by the help of the alkali. 
is of cotueqneDce tepanited in propurtiou as the 
aikalt becomes saturated with the acid ; but instead 
of settling on the sides or bottum of the vessel, it 
fixes in preferfuce upon the cotton, with which it 
Lab what is commonly called an affinity. 

It is not possible to separate in the first wuhing 
the whole of the yellow coloring matter : the part 
whicli remains is taken up by the Usrilla, and ren- 
ders the shade of color given to the cotton rather 
doll : but this is easily got rid of by repeated 
washings. When it is well washed, it is soaked 
again in a aolation of barilla, and thus a bath of 
the perfectly pure rcsioous red coloring matter is 
obtained. In order to dye with this pure bath, the 
stuff to be dyed is soaked in the bath, and, as in 
the preparation, a nufticicnt quantity of citron juice, 
citric acid, or tartaric acid, is to be added. 

If it be wishe<l to obtain the coloring matter 
aeparate, as in the pink aaacers nf thtry are called, 
the same operations are performed, with only this 
difference, that nothing upon which the coloring 
matter may fix should be put into tlie bath. By 
degrees there settles a very line powder, the liquor 
is then decanted off^ the settling washed, and dis- 
tributed upon saucers, where as it dries it acquires 
a coppery tinge, which exhibits a reflection similar 
to that of Spanish Hies. The rose red color is 
produced as soon as this is wetted. 

Thin coloring matter, mixed with French chalk, 
reduced to a very fine powder by means of scraping 
tfafi chalk with Dutch rtLshes, is the cosmetic called 
vegetable rouge, used by the higher classes of 
females, especially in foreign countries, to paint 
their cheeks. 

The Chinese, instead of saucers, use a folded 
piece of card, covered with Indian paj>cr, to spread 
the red coloring matter upon ; a Auger being welted, 
nibs off the color, which is u much neater metltod 
for the l&dics, than the saucers of the European 
perfumers. 

The resinous matter may also be preserved ia a 
mai«, by merely drying the precipitate ; it is then 
rolled Tndiun, or China lake. It does not com- 
municate any color to water, hut produces a beaatt- 
fut red tincture when spirits of wine are poured 
upon it. 

When safllower is used to dye sUk of a poppy or 
flame color, the silk most not be alumed. and a 
slight annatto ground is finit given to it. For a 
pale carnation, a little soap is added to the bath. 
All saftlowcr baths are made with cold water, and 
used cold, as heat sjMils them. 

METHOD OF PERMANENTLY FIXING. EN- 
GRAVING, AND PKlNTlNCi FROM 
DAGUERREOTYPE PICTURES. 

BY DR. HERHHS. 

Reod bfjbre the Imperial Society qf Vienna. 

It was announced in the Vienna Gazette of the 
18tb of April lost, that 1 had succeeded in discover* 
ing a method, by which I wns enabled both perma- 
nently to fix the pictures produced by the nieilimlof 
Daguerrc, and to render them available to all the 
purposes of etchings upon copper, steel, ^(C■, from 
which copies might be struck off to any extent, as iu 



the caae of ordinarr engraved prodnctloiMi lod it 
was stated in the same newspaper, that I profttwl 
bringing my discovery immediately before t^ 

public. 

As a member of diis distinguished Society I OW' 
aider it ny duty, first, to make known to this learned 
body a discovery which creates to much hope, and 
which promises so great a benefit to the nrta aatl 
sciences. The well known expenses and difficulties 
attendant on the publication of an extcDsire work, 
requiring engravings as illutilrntiuns. led me in the 
first instance to hope, that I might be enabled to 
render the discovery of Dagnerre avsiilable, by 
improvements, to represent and fix the otjeett 
necessary to ray work ; and the first view of an 
heliograph*^ picture aroused in me the desire also* 
to represent in the same manner microscopic obfMtii 
although attempts with the strongest lajBpfi^rt M 
produce engravings ur etchings had been iiiiiini iiMi 
fnl, and ^e idea abandoned as hopdcH, onifl 
revived by a sight of the hydro-oxygen gas Mri* 
croscope of Mr. Schoh, of Berlin, an 
whidi in its power and clearness Has nerer 
been equalled or even approached. On the ^T^ 
of February last. 1 had iho honor of Uying h^4im 
this learned body, the results of the ui 
vestigations of my distinguished coUeagoc 
de Kttingsbausen and myself upon thi> 
and the perfectly sucoesaful experiments vi 
prepared tlirough the proceu of photogrfij 
microscopic objects. Many spccimnef^ n( f!(^ 
resultsof our researches and niccesaful atumpu w 
employ photography for scientific and uaeful pur- 
poses are now placed before you for examination* 
Through this new method the Daguerreotype Is 
rendered more exteorively available for scieotite 
uses. Every object which is discernible 
with clearness can, for the future, through 
of the iodined silver plates, be minutely 
true to Nature, (for she is herself the 
copied with the minutest exactness. 

In a Petersburg newspaper of March last, 
saw on account of some attempts to 
Daguerreotype process into general use. In 
meantime, M. Dagiierre had declared, before th4 
Institute of Pariij, the complete failure of ail hia 
■^mpts. by means of etching, to obtain the impraa- 
■ion even of a single copy. 

The experiments at St. Petersburg, and the hoM 
of eventual success, urged me to attnupl to mau 
some use of the Daguerreotype pictures^ asd I 
bq^an, at the commencement of iliis month, my 
series of experiments. Without recapitulatiug sU 
these, in which I was assisted with cordial ual b; 
M. Francis Kratochuila, (a gentlemen in the etn 
ploy of GoTcrnmeot,) and by M. Schub, ^« ' 
at my disposal an immense number of Dag > 
plates, — and, before I come to an expUnatinn oi um 
proceis, by which 1 render these Doguerrrotypa 
pictures permanent and capable of further use,—' 
I consider it necessary to h&y before this leuasA 
Uudy the following observations : — 

1st, With the copper plates, as naed at p teaeu t 
in the Daguerreotype process, we can effe^ <nly 
the permanently fixing, never the etching and priflU 
ing of copies therefrom. 

2nd, For the hcliographic etching it is nf rrmry 
that the picture be produced with the required ia< 
tensity, upon pure chemical silver plates. 

^)rd. The etching of the Dagurrrrotype pictvrt 
is produced through the ioducncc of nitric Acidr ll 
be explained hereafter. 
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4 tJt, For Uie pcrmtamtlj fixing of the Dafpierreo- 
tfpe iroprcMton, a galvBoie power is neccftsarjr. 

5tht For the changing of the Daguerreotype pic* 
tare into a deep metal etching, bo ai to be used aa 
• aeuu of printing, the cbemical prooess of etching 
u of iteelf iufiictent. 

My newty-tliacovered method of managing the 
Hl^giMrreotjpe pictares, may be divided into two 



I at. That of permanently fixing the detigo. 
2ac), The changing of the design, when once per- 
Biuieatty Axed, into an etcliing upon the plate. 

The method of perinftnentlT fixing the Daguerreo- 
type pietnre with a transparent metal coating, con- 
list* iu the fullowiug process :^ 

I take the pieture5 produced in the usual manner, 

by tba t^aguerreotype process, bold them for some 

MfamCM over a moderately -wormed nitric acid vapor, 

or aCcAin, and then lay Uiem in nitric acid of 60 to 

Ct^ (Fah.,) iu which a considcrAble quantity of 

aopper ot silver, or both together, has bp^en pre- 

dvalrdiwolved. Shortly after being placed therein, 

• pffVOipitate of metal is formed, and can now be 

QUfeo to what degree of tnteniity I desire. ] tlieo 

tihc the heliogtaphic picture coated witli metal, 

pUce ii in water, clean it, dry it, polish it with 

dulk or magoeaia and a dry cloth or aoft leather. 

this procesa, the coating will become clean, 

and tniTiflparent, lo that the picture can again 

ity teen. The greatest core and attention arc 

lired Id preparing the Daguerreotype impressions 

led lo be printed from. The picture must be 

freed from iodine, and prepared upon a 

the most chemically pure silver. 

t the production of this picture should be 

cdtiia of sticcecding, according to the experimenU 

of M. Kratocbwila, it is necciinary to unite a silver 

ff& a copper plate ; while upon other occasloiMf 

■itttoat being able to explain the reason, deep 

tftUags or impreaaiuus are produced, wicltout the 

lirtiiH t] of the copper plate, upon pure silver 

The plate should now.apon tlie spot where the scld 
M;;bt not to have dropped, be varnished ; then held 
Iff one or two minutes over a weak warm vapou r or 
I, from of? to lOO^ (Fah.), of nitric acid, and 
solution of gum arable^ of the consistence 
must be poured over it, and it must be 
» bori2ontal position, with the impression 
for some minutes. Then place the 
aris of a kiud of double pincerif (whose 
protected by a crnting of asphatC or hard 
in nitric acid at 60' (Fah.) Let the coat- 
gnu slowly melt off or disappear, and com- 
now to add, though carefully and gradually, 
a distance from the picture, a solution of 
«cid, of from 80 to 100" (Fah.,) for tlic pur- 
>f deepening qf increasing the etching power 
of the ftolutian. After the acid bu arrived at 68 
la 70' (Fall.), and gives off a pectiliarly biting 
vipoor, whirh powerfully aflects the sense of smcU- 
;, the meul t>ecome8 softened, aod then generally 
procew commences of changing the shadow 
the plate into a deep engraviji| or etching, 
is the derinivt^r moment, and upon it must be 
Nslowed the greatest attention. The best method 
OTpronng if the »v\d be ttrong enough, is to apply 
• drop of the acid in which the plate now lies to 
noUier place : if the acid make no impression, it 
course, ncce^i&ary to continue adding nitric 
howcTer,'it corrode too deeply, then it is 
tQ add water, the acid being too strong. 



The greatest attcntioo must be bestowed upon thla 
procesa. If the acid has been too potent, a fer- 
mcntnliun of while froth will cover the whole 
picture, and thus not alone tlie surface of the pic- 
ture but also the whole surface of the plate, wiU 
quickly be corrofied. When, by a pro|>er strength 
of the etching powers of the acid, a. soft aod ex> 
prcBsive outline of the picture shall be produced, 
then may we hope to finitih the undertaking favor- 
ably. We have now only to guard against an ilU 
mejisured division of the acid, and the avoidance of 
a precipitate. To attain this end, I frequently lift 
the plate out of the fluid, taking care that the 
etching power shall be directed to 'whatever part of 
the place it may hnve worked the lea#t, and seek 
to avoid the hubbies and precipitate by o gentle 
movement of the acid. 

In tilts manner, the process can He continued to 
the proper points of stren^h and clearness of eteh' 
ing required upon the plates from which it is pro- 
posed to print. I believe that a man of talent, who 
might be interested with this art of etching, and 
who had acquired a certain degrci; of dexterity in 
preparing for it, would very soon arrive at the 
greatest clearness and perfection ; and, from my 
experience, 1 consider that he would soon be able 
to simplify the whole process. 1 have tried very 
often to omit the steaming and the gum orobic, but 
the result was not satisfactory, or the picture very 
Boon after was entirely destroyed, so that I was 
compelled again to hove recoorse to tliem. 

The task which I have undertaken is now fiilly 
performed, by pladng in the liands of this learned 
body my method of etching and printing from the 
Daguerreotype plates^ vihiiA information, being 
united to the knowledge and mwhinical experience 
wealready possess, and published to the world, may 
open a road to extensive improvement in the arts 
and sciences. By thus laying open my statement to 
the scientific wurld, I hope to prove my devotion to 
the arts and sciences, which can end only with my 
life. — AtAeaaum, • 



MANUFACTURE OP STARCH. 

Potatoe Staroh^ or Bngliah Arrow Root. — [i 
presents very varied forms, and no other known 
kind acqtttrcs so large & diic. Whun first obtained 
from Uu: urguns of the plant, it exhibits concentric 
wrinkles on its surface which disappear 05 it dries. 
The largest grains arc about .0049 of an inch in 
size. The most common size is from .004 tu .0015. 
They are oval, contracted in tlio middle like the 
cocoon of ihc Bllkwomi, gibbons, obscurely tri- 
angular, or rounded, and the smallest ure spherical. 
The potatoe is the only plant whoso Lcula is 
used for culinary purposes, as it can be obl*ined 
at a cheaper mte than anv other. To extract it, 
the tuberclea are washed, and »crubbe<l, aAer 
which, they are rasped under a stream of water, 
which carries the rasping*! to a sieve, through 
whoBe meshes the fecula alone passes into a rcsscl 
placed below. When the operation is finished, 
the water in poured off, and the fecula is repeatedly 
washed until (he water carries otf no soluble 
matter ; after which it is dried in the sun or in a 
^tovc. This fecula thon has the appearance of an 
impalpable crystalline powder, having a while 
color with a slight blucish lingo. The grains arc 
less altered iu this than iu uny other variety of 
fecula. 
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Whtat Storck, or Hatr i*ounUr.-^Thc Urircst 
^ins of this do not Kencrall^ exceed .CMJ2 ut* xn 
inth\ntnze\ they arc spherical, nnd uloiif;>vi(h 
them wc SCO empiy and torn membrnDCb re^uluiig 
trom the bruiaiii^ of the grains by the milt. 'I'hoy 
arc much smaller, rounder, and belter preserrua 
when they arv extracted from the grain while it in 
precaish and not ripened on the BUiWt. ll u ex- 
tracted in the foUv^iug manner for the n»c of 
laundresses, vrho prefer the surch of it tu any 
other fur dressing tine linen : — The sljiri-h-makere 
place in large vats the wheat roughly ground, and 
without separaliDg the hran, and employing even 
tho refuse of Aour and damaged ^rbeat. Tbey 
diffuse the fahna in a certain quaniiiy of walcr, 
adding a little " sour/' which is ihc nroduct of a 
preceding operation. The sugar and the gluten 
which the furina contains speedily act on each 
ulticr, and produce, at first, carbonic acid and al> 
cohot, and afterwards acetic acid, which completes 
tho solution of the gluten. It is this solution 
which is called tho "Sour" or "Fat Water.'* 
It is muddy and viscid. According to Vauquclm. 
it contains acutic acid, alcohol, acetate of ammonia, 
phosphate of lime, and gluten. After having 
wasltod the deposit by decantation, it is difTused in 
wnter, and thrown on a hair*aievc placed over a 
tliu. Tho coarsest of the bran remains on the 
sieve. The fecnUi and the 6ner part of the bran 
pass through, and vuhside together. This deposit 
IS again mixed with water ; and, on allowing it to 
rest, the fecula, being the heavier, is first deposited, 
and the bran forms the upper layer of the preci- 
pitate. A portion of this is taken oil with a nhovol, 
and by repeatedly washing the upper part of tho 
remaining mass additional portions are removed. 
The residue is mixed with water, and passed 
through a sieve made of silk. Thus a fresh por> 
tion of iho bran is got rid of, and nothing more is 
required, but to let the fecula subside, and wash 
it, in order to obtain It pure. Lastly, it is dried by 
taking it up iu wicker baakots, havini; a loo&o linen 
lining, uid turning it out. of tlicsc nmuMs on an 
area coated with plaster. The blocks of starch 
thus formed are broken down by the hand, their 
fragments are exposed for some days to tho air, 
their surface is amoollicd, and they are carried to 
the stove to be perfectly dried. Tho lumps of 
staroh thus obtained have a certain regularity of 
shape, which seems to indicate a nido \;rystttUiza- 
tion ; but it proceeds only from the action of the 
water which cracks the mojis in draining out of iL 
Thtsst.irch is always loss friable than that of the 
potattiG, in conHequencG of a certain portion of 
glim and augnr which its particles, as they subside, 
envelope among then). It in suitable enough for 
the extraction vf fecula from all the vegetable or- 
gans which contain gluten, from barley for ex- 
ample, which the atarch-makcn use as well ta 
wheat. 



MISCELLANIES. 

Ijiuidariet* fVnrh.^Tht wheel made use of by 
the IlimliHis fnr thi' cttititigaad polishing uf pre* 
cimis «t»nt>A, is com[>ostd of one port of gum lac, 
and two purtAiif {Kiw<)er«<I emery (or eonundrum.) 
TbeeutLn powder is first henicd in an earthea 
ve(i«.-l. an(l when the heat is tnilhcicut to melt the 
gum, it is added in small portions, stirring (be 
whole about to promote Iho union. The ]>aste 
thus made is beaten with a pestle on a smooth 



slab of stone ; ofterwmrds nlled on a stick sad 
re'h<?atcd several time«. The miiturr bfliji|; 
tmiform, it is taken from the slick, ami laid cm « 
stont' table previotislv covered with the fiao eiOMV 
powder, where ii is ftaitcned into th« shape eft 
wheel bv an iron rolling pin. llie wheel is (bra 
polislied bv an iron plate and emery powder, aad 
a hole muae tlirough the middle for an aals by s 
hot rod of iron. When mounted it is fixed wtih 
its axis in a horizontal dlrrction, and tlie work* 
man causes it to revolve by means of a spring bflur 
held in his right hand^ while he holds tlic sU»ne to 
b«cut Id his left, ocoostonallv apjdwng emery and 
water. The ]>olishing bo cffccLi by Itradcn wbrcb 
and a fine powder. 

Horlicuttmrt, — D. Powcl, Esq., of Loughtoft. 
Essex, recommendit the following method of mw 
curing the scion when fitted to the ttiock in 
grafting :— Spread the wax iu a melted stst» 
evenly on Bbeets of moderately tliin brown papsr, 
and when cold cat it into alips about ^ of an iodi 
wide i warm one of these slips wiUi the brwd^ 
and bind it round the stock and scion, presshnf ff* 
gently with the baud, when it will be ^ 
adhere so closely as totally to excladc bi>t 
moisture. I'he wax may be prepared by 
together 1 lb. ttf pitch, 1 lit. of rcstn, <^ lli 

wax, ^ ib. of h«^fs-lard, aud ^ lb. u( tu:, 

By placing the composition in an earthen psa 
over boiling water, it may be kept in ituch a stali^ 
of fluidity as to be easily spread ou tJic paper wtlk 
a brush. 



CORRESPONDENTS. 

W. It. B — Piilt)t «iiil varnith mkv It* r*IDOT*<} ' 

paste of peulatb. iikiickiimo. stiif vttiltr. Itlil oi 
L. M. K, — Til* ioitrunifnt y'>u allud* Iu U a Bu 

Irnmvler. Ttip uu? nT U will bt viplalDod Whe- 

U> UiAl iMrl uf the fuLject. 
AuiiKk ram V^ftMiiH Abould be Qnt pnuD<li»1. th- 

to *<iak Tor «omo dayi In b httlv tplrtU <ir ' 

«rti<maril*ul«l oil, sad boil It up fttuMly, Snil u 

b«At ■■ pr>»ibls. 
Stul Bar* cut maile and ms2n«Ui«d by a panon wUo Utu 

Kl No. :i. Bull Oourl, TooUy SttvvL 
W. M. — 'llio iolubon nqulMB %a t>e mi-tir<U*(l lt> 1|¥>.it. 
J. O. C— llie ctmcBt ta ipsika ' 

Ituhluir; whicli may Im boodtil At * 

S. KimK, — II mty be ))OU||kt of Mr. ^'-Lurmiui. m lbs 
Strand : w« brliave Ui« |)nc« is mm pitiiP«- 

SoDA Watik U nut Klteted by «g«.— Oimcr bc«r ^»^ It mtiX, 
bontvfr. like dder. kf>cp n long Uiii« l' w»tt made. 

G. C— o. — Sorely he csuuotcxiM.'ct lu to giv cLrvftlflW *■ 
cleauog nintlon*^ 



(C^ The Public are rfupei-^Uly nf/bmw^ Ulif 
Vot. I, ^ this Mngarine it hmc ready, frotmd fa 
cloth 4md lettered, price S#, . // evmimnt 
^f 200 oriffhmi articten, and it rmleiiithtd 

230 cnffravingt^ 

Cloth Cnt^rit, (fettered), for Mndin§, may tUH H 
had qf the Puhlither, prict lOrf. 
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ORGANIC REMAINS. 



rcmirWji iu b» GtvAogy, tlmt a close 
I of recent anJ foMiI species of aniinttlii, 
breace* tlrawn in regard to their lubitn. 
tlic geologiit to coutemplute the earth, 
eeo a( suocesaive periods the dwelling 
imals and pUnta of ditfrrcoC raoea, aoDW 

othen aquatic ; some fitted to live in 
to ia Ike water* of lakes and riveri. By 

ion of theati topic*, the mind ia slowly 
blf withdrawn from Inuginory pictures of 
v and cbaotic confnalon, such as hjinntcd 
Itioa of the early cosmogonisCs. N'ume- 
are discovered of the tranquil depost- 
ImcntAry matter, and the alow develop- 

ic lift. The growing importuce then 

• II. 



of the natural history of organic remalrut may he 
pointed out aa the chAract«ri»(ic feature of the pro- 
gress of die sdencc during the pre«ent oeatuiy. 
This brancli of knowlcdgr has already beoone Ul 
instrument of great utility in geological dosaifioa* 
tioD, and is cootinuing d^ly to unfold new data fbr 
grand and enlarged vicwa respecting the former 
changes of the earth. 

In taking a brief review of the progreat of vital 
Bxistanee, from the etriiest period of the earth't 
history to the last great changes, U is reqnirite to 
refer to the position of the varioas rocks and de- 
|iosits upon each other, as explained in No. 5&» 
page 18. The primary, or unatratiHed rocks, u 
there explained, consist of such u formed the firtt 
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emit fl&d which cAosHtntev the lowest bed npon 
which bU the rest arc placed. The«e primary rocks 
contain no rvmains of ontauic matter which ever 
had life, or it should rather be said that we have 
jet diKcorered none, cither aniroil nor plant. 

The ran^ of rocks which come immHiatelj over 
these 14 called the Oraawacke group, and consists 
of states, transition limeHtonp-S, Ace, and abound 
with fotsU remaiuM, of sach a nature as to show a 
very groat rariety of structure, habit, appeaniiice, 
and locality. No mammalia nor reptiles are yet 
discoverable, but the vahoos slate and limestone 
beds contain many species, which, althdugh bearing 
but an cxtreniely minute proportion to the vayt 
moss of the earth, are yet the nndcus from which 
to date our re»earches. The plants of this group 
are about Iwclve in number, and consist of gigantic 
Perns and Gqui!>etum8, nor it is nippoted capable 
of sustaining animal life, though what other more 
fragile plants might liavc existed we have no records 
remaining of. Of zoophites or corals there have been 
discovered at>oat 100 B|>ecies; of Mollusca, Ra. 
diata, and Cnistaoea 460 species ; of Fiab 2 species. 

The Carboniferous group, or Coalroeasnres, yield 
animala of similar organization, and in greater 
abundance ; this period also produces various 
coniferous trees, which did not before exist. The 
whole nam>>er of genera and vpecies varies but 
little witli those discoverable in the former group, 
and very luinierotts genera run through both. 

The red sandstone group valuable as it is to the 
builder and the miner, is yet not more prolific in 
fossil remainn than the former deposits, yet hcxe we 
first And rcptilet, showing another approach 
towardi the present races of animals. In the va- 
riegated marls, no If.is than four gigantic rrptites 
have hern fHsooverrd, the Phytosaurus, Mastodon- 
sauruii, li'htbyoaaums, and Ptesiosanrus. In other 
of the Bandatone group, the same or saBular Sou- 
rimu, or n*p tiles are Cound. 

Tlie Oolitic group which contatas among other 
roek*. the lias, ytclds very numerous ■prcin. The 
remains of plsiiti* are. howcvrr. so little varied that 
we are not cTmblrd to form a Judgrmcnt of th« 
gwanl v«|«tation of this period uf crration, but 
animal axiatenoe offera itself to uur notirr with 
«OBtinned |»Togreas of development. S)m-II« are 
common b<>th univalve and btvaUe, ro Are »\*o the 
loophytpf and other animaU uf timpir or^qniiaLiun. 
Reptile* too are by no means rare, either in this 
covntry or on iJkc continent. Insects ftrat make 
their appcamticc. Fiobmraof very freriurnt n^ur- 
nnce. a bit J and two tpedm of mamnmlia (the 
I>ladel|>liis)havelirciifewid. Of the various reptile* 
of this |ieHod, the Ichthyosaurus, particularly 
tba l.pUlyodon, seems to have been be»t adapted to 
nUa in the waters ; its powcrAil and caparioui jaws, 
■omdlBaa eight feet in Uugth. beinfi on overmatch 
Ibr Cbn eroeodUea aod pletioMuri of this period. 
Stnnfn InhaMtanta tbaae, Ibr as Cnvier aay«, ** the 
lehtJkyoMima has the tootit of the dolphin, the 
iMlk af a crooodile, tha hand uwl sUmnm of a 
Hlnnl, th» otrvoiitias at eataeea, (being now rreo 
four in number.) and the t w fb f of f|«h : wMle 
tha Plrtloaaaras has. with tba same oetaoeo«a n. 
tnoittea, the hesd of a linrd. and s ne«tk 
llM bodrof laerpcnt." It b aJmnat 
to Hf that thaaa two gtnera have diaappmroJ Ann 
llHOTrihea of our planet. We mnst not ftiifil son 
' riy to allude to the flrvt Inrd. Th« PImo. 
of »Uch is nwwaCrd in the eot 



hatai osvght by the 



UpeM tho 



TaiOr. 



Oolite repoM flie Wealden rocks, in IW hoi tf 
which has been discovered that eaormoi 
the Iguanodon together with Croeo«IRf»a, 
and other reptiles. While npon thia Is 
chslk, in which deposit the larger n'litiiis 
were so frequent st a former period, are ■• 
discoverable. The remaini of the erocxidllc. i 
or two other reptiles, ar^all that hate y«< he 
up. 

Above the chalk we first discover f w wioo C M 
of mnmmifrmus animals. In the Oy|a^BL 
Palevtherium moguum, minus aod 
species. Anaplotherium commnne aM 
remains of lome canine anlnial. mtm 
hare resembled a squirrel, and many 
species of fthclU. 

The marie, claya, and gravel abww 
yield a still greater number of fWUf 
creatures and vegetables. The ImpO f 
higher order of vegetation, and the 
covery of the foseil remains, and ev 
bones of the Mastodon, HippopotamitB, 
Horse. Ox, Hysna, Biear, Pox and h 
not only the recent formation of thia 
rocks, if such they can be called, bvl kria% 
to a period but little anteoedrat to Ihi 
preeeot creation — when the worid wan i 
cr ea t ur ea similar, or nearly similar lo ^km 
now roam over ita niHkoe. 



PAINTING IN CRAV0K8. 

Bt crayons we underxtand in genetnl «n 
stouea« earths, or minerals, and aobaUncosi 
drawing and painting inpatlH, wbrtkar 
stances are asrd ir. ihetr nnginat 
only cut ttitu long nnrrciw sJipa lor 
lo a paste with gum water, «c. 

Of iMe ^fat4rrulU lued in T^ ci,<» rn'mtkj TU 
perfection of tlte crayons a prai mt^ 

sure in their perfect sofU.' .aip4j«stbl«la 

execute a brilliant pictiiit: «tLh iLcui if ihey lA 
otherwise. 1 he best pastils or etmyouft art* ihM* 
imported from Switzerland, but b«i>s nan as- 
pensive than those made here. tWy wo tarn 
m an uCftc lured nearly as fine in ' ' 
principal, with their different ohadi 
li>w* :^whae, black, yellow, orasre. 
blue, green and brown. Itrm 
which is of a whited broan t 
better.— strong blue paper, wl... „ ,, . 
noeaihlc to get entirety free tnm kBOto( 
knuis roust be levelled with a Mn-ladliB, flC: 
otherwise Ihey will prove irouUaoomeu Caa 
IS a very good sort, as U diattitmtei th« 
tlie heat advantaro. I'he paper muiA 
very smooth on a linen cluih, previonol 

on a frxnie uliii h it<.iv ).■• ,\r%,,m }fj djOl 
fn >jtttii tMCki 



tl. 



I). 



yr.tit x-i 



»'' I >acv a piece oi wmi 

^I ' the ainlalns fimao 

P^l ipoBH, koopfsiff it 

one hand, nib thecloth gvnily tu lh« m 
other, tlim turning the ttim9 wiu a 
while pa)Ntr in your hand, ntt dooe th«^ 
whan the paiio la perfectly dn 7011 way 
with the paioUiif. The artiatk ot4e« tn ki 
ooton ioponuo ohmld be vtnnr4 with 



4(ridodl8toftM»b«rofioiUbea». Iho 
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deposited acconJing to the itereral gn- 
lights. The box iiiadc line of should be 
«illi nine partilions. In Oie 
left IuihI. (sup]H>fltiig UtL* box 
he paints, which is the best 
1^1 lum ptncc the black and ^y crayons; 
>Dd partition, the blues; in the third the 
id bn>wn9 ; in the fintt partition on the 
of the smrond row, the CArminps, lalce«, 
%»t and all deep reds ; the yt>llows and 
the middle, and the pearly linti next in 
(t TOW i let the (Irsl parlition cuiitaiii n 
fine llncu rag, to wipe the crayon^ with 
~ng Ihem; the second, all the ptire lake 
iltion tints; and the other pnrtiilons may 
thuae linta which from thrir miiiplrx 

not be clasacd with any of the forotcr. 
kmt /or using Ue Cratfomi. — When fhe 
inta immediately from the life, it will 
prudent to make a correct drawing of the 
another paper the size of the picture 
to paint, whirh he may trace by piercing 
iog with pin holes pretty close tocccther. 
' intended to be used for the paiDtinc 
id upon a table, and some Bne pounded 
lied up in a pieco uf lawn ; rub over the 
d atrokes which will gire an exact out- 
dent will find that the itUing posture, 
hiiX of crayrtiis on bis lap. the iiio«t ion- 
Qthud for liim to paint ; thut pnrl uf the 
1 which he is at work should be snme- 
er than his face, otherwise the arm will 
d. The windows ought to be darkened 
t feet from the gruund, uud the subject 
ited should be situated in such a manner 
light 8h>uM fall with every advantage ou 
ftToiditjg too much stmduw, whirh M^tdum 
d cffict in noitrait puinline, cs]ie».i^lly if 
be paints has any degree of delicacy. 
Mcs of the face bclup; carefully drawn 
[k. Uke a rrayon of pure carmine, and 
draw the noslnl and edge of the nose; 
ahadow ; then with the faintest carmine 
ia the itrongest light npon the nose and 
which must bo executed broad, then 
gndual)]i with the second tint ind the 
Ig ones, till ho arrives at the shadnws, 
be covered, brilliantly enriched with 
inc. a little broken with brilliant grAen. 
lethod will at first nffeusively strike the 
its crude appearancii, but in tinir^liing it 
good foundation to produce a pleasing 
lors bring much more easily sullied when 
, than when the first coloring is dull ; the 
larly tints diacemable in 6ne complexions 
Itde with blue rerditcr and white. When 
i the eyes, draw them with a crayon in- 
the carmine tint Whatever color the 
of, lay them in brilliant, and nt first not 
ith color, but ejceciited lightly ; no notice 
of the pupil yet ; let the light of the 
much to a blue cast, cautiously 
r starring appearance, (which when 
doccd is seldom overcome, ) prescrriug 
ihadow thrown on its upper part by the 

snd heavy lint is alswto be avoided in 
irows, it is therefore best to exocuto them 
Md glowing shadow at first ; on which in 
^ng, the bain of the brow are to be 
by which mrthod the former tints will 
insclvcs thnnigh. and produce a pleasing 
rgtn the lips with pure cannine and lake. 



and in the shadow use some carmine and black ; 
the strung vermillion tints shi<uld be kid on Hfler- 
ward^, from the corner of U»e mouth withf-armine, 
brown and greens variously inlormixod. If the 
hair is dark you should preserve much of the lake 
and deep carmine tinta thereon ; after you have 
covered over, or dead eolored the head, you nrnsi 
sweeten the whole together with the finger, or a 
slump. Beginning at the strongest light upon iltc 
foreJiead, be cauttous not to smooth or sweeten it 
too ul\en. as it will give it a thin and scanty effect ; 
if yuu hnd it necessary you must replenish the 
piciuro with more color. When the bcail is lolo- 
mbly adorned, the back ground is to be begun, but 
iu a different way ; it is laid in very inui and 
rubht-d into the piiper with a stump. Near the 
face the paper should be almost free from color, as 
by its thinness it will give both a soft and solid 
appearance; tlie above method being properly 
executed will give the appearance uf a painting 
principally composed uf three colors, vis., carmiae, 
bliick and white, which is the best preparation for 
producing a fine crayon pictiue. « 

The next step is to complete the back ground 
and the hair, as the dust in painting tliese will fall 
on the fscc and injure it; fro.n Ihonce proceed to 
the forehead ilaishiug downwards. In painting 
over the forehead the last time, begin the highest 
light with the most faint vennilUou tint. In tlie 
next shade succeeding the lightest, you must work 
some light blue tints, composed of vorditer and 
white, and sweetening them together with great 
caution ; some brilliant yellows may also bu uved, 
but sp&ringly, and towards the routs uf the hair 
strong veruiter tints mixed with greens will be of 
service. Cooling crayons composed of biack and 
white should succeed Ihese, and mull into the hnir 
beneath the cyeft. tile pleasing pearly tiiili arc to 
be presen'L-d. In finishing the cneeks let the pure 
Like clear them from any dust ; then with the lake 
may be intermixed I he bright vermilHon. The 
eye is the most diificult feature to execute in 
crayons. When you want a point to touch a small 
part with, break off a little of your rrayon against 
the box which will produce a comer lit to work 
with in the minutest parts. 

The difiicuUy with respect to (he nose is (o pro- 
serve the lines distinct, and at the same time so 
artfully blended into the check as to express its 
prnjoction and yet no real lino be perceptible. 
The shadow of the nose is generally the darkest 
in the face, carmine and brown ochre, carmine 
and black will compose it best. In fmishing tho 
tips, use strong vermiUions, but wiiJi great c-aution. 
In coloiing the neck, preserre the stem of a pearly 
hue, and the light not ao strong as on the chest ; if 
any part of tlie breast appears, its transparency 
must also be expressed bv pearly tints, but the 
upper part of the chest should bo colored with 
beautiful vermillions deli(»tely blended with Ibe 
other. 

CHALK DKaWINO. 

Charcoal is used fur slightly sketching in the 
outlines of figures, iu order to get the proportious 
previouK to making a drawing in chalk. 'Ihe best 
charcoal for this purpose is that of the willow; it 
is cut into slips, and the strokes made with it may 
bo easily rubbed otit. 

Black chalk is a fossil substance resembling 
slaty coal, which is cut into slips for drawing, it 
is gencrailv used iu a port crayon ; it is much 
employed for drawing figures, and is the bc«t mth- 
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slAncG t'orUiis jiurposc, in making drnwinga from 
plaster fig^ircR. r>rfnifii liTe. Il is more gritty thsu 
black lead, but is of a de(f]>or hlitck, Oiid haa not 
the f^losainesji of ilu* furmcr ; it uiny be procured 
hard or »ofi — ihc beat is of two kinda* the Krcnrh 
Aii'i Italian. White chnlk ia ui»pd together with 
black, for laying on the light for meliowiug and 
Rofl«imt[E the ahadowb into each other. Stumpa 
are usod — llicy arc pieces of »oft leather or blue 
paper, rolled up quite ti^ht and cut to a pomt. 
Middle tint paper is of a brownish, or grey color, 
which is tiscd for drawing upon with block and 
white clialk. 

In drawing after a plaster figare the eye will 
eajiily dificover the general light and shade ; the 
mau of light should be kept broad and be well 
attended to before the smaller parts are divided. 
The outline should be excvedingly faint in such 

Enrts lis receive the light. The abadowa may be 
lid on by dra^int; parallel curved lines according 
to the aituution of the part, crossing them occa- 
siuncilly, and softenin;; them in with more delicate 
lines when necdpsary. All the parts of a human 
figure are compowd of curved Aurfacos, no straight 
lines ar« ever admissiblo ; every line should have 
a graceful turn. Care should be taken that no 
lines ever cross each otlier at right angles, neither 
should the crossings be (oo oblique, tis Uien they 
are confused ; a proper medium will be acquired 
by the study of good drawings, or prints. Rubbing 
the shadows in with a stump is a very expeditious 
way, and produces a Rnc ellect ; but it tdiould be 
used with ditiCTOtion, as it is better to exocute (he 
shadntvd in ft clear and regular manner by soft 
linos. 



ON THE FLAME OF A CANDLE. 

On examiniug the flame of a common candle, we 
find I hat it consists of three different portions; llic 
'lowctil pnrt which is blue, liie dark centre, and tlte 
main body of the light which is the brightesL 
The cause of ihcse differences we shall proceed to 
explain, premising however, that the flame of the 
candle is caused by the ignition of tlic carbon into 
which the wax or tallow is converted by the red- 
hot wick. 

This carbon at the lowest part of the flame, 
immediately meets wilh a current of fresh air, and 
is effectually burned, none escaping id an ignit«d 
state, which is the case higher np. That this is 
the true reason, may be proved by supplying plenty 
of air to the upper part by meaus of a blowpipe, 
when thill portion will become blue on account of 
the sudden and completo combustion of its carbon 
by the full supply of^air. 

Higher up however, through the greater quantity 
of carbon evolved, and the rarefaction of the 
ntroosphcro in its immediulo neighbourhood, by 
the heat, the supply of air is Icaa; and, conse- 
quently, the carbou is dilfused and floats in an 
ignited stfltc during combustion, and is not com- 
pletely buruod, for a portiou remains uucousumed 
in Uie shape of smoke orsool, as is seen by holding 
a piece of wire in the upper part of uie flame 
when it will soon be covered wiili aoot, which is 
not the case when it is held in the blue portion, 
where all the carbon is imnicdialcly aud completely 
consumed ; and as the aii is most rarefied ana 
healed at the lop, (which is ihe cause of tlie 
pointed shape of thu llamc.) therefore, at that part 
the carbon receives least air, aud consequently 
must amuke is evolved. 



But in ihe inierior of ihe flimo Uut «rT 
receive no air, whence it it unconwiro*' ' 
there and forms the dark central part. 1 
burnt vapour of carbon, may be trd & .. 
meaus of a short tube, at the end. uf whi' 
be ignitud. thus fonuing a second namv, wbtvii 
if large enough might be treated in Uie nana vayi 
lllu^ prc'ducing a third ; and aatislaetonly deoiMl* 
SM-niiiiL' thai the dark portion consists oC At 
unbunii raibon- 

Thoso then are the reasons of lite varior ^ 
in the flame; at the lowest pArt the c . 
GonipleLcly and suddenly burued. produ' > 
blue Home; in the interior il u> asir<- 
forming a dark centre, and on the outside h\ ^.^^^ 
in a state of iinutioii dunnif combustion, the enpyly 
of air noi being suAicicnt to produce coiaplflli 
combustion. 

From our knowledge of the ooualructim, if 1 
may ao term it, of the flame, we derive acvenl 

S radical advanlAges; for we see ihai by 
ucing a supply of air into th«' i entre of ihc 
it would be consumed aud the light in< 
(Jn this principle the Argitud burner is formet), 
where the air rushes up the interior of the ' 
wick ; thus Uic carbou gets more air aud 
is increased. Vet the curbou is now cuiir>-o 
consumed and soot is formed, so that if we coald 
draw more air to its 8upp<jrt by any means, the 
smoke would cease and tJie light would bs 
brighter. This we effect by tltv lamp glass, whiob 
acts as a chimney, creating a swift a!>ceul of froidl 
air, and yet by its tronspHrcncy offering no iio« 
pediment to the light. 

But if the wick be turned up too higli* more 
carbon is ovnivud than can be cousumcd, and il 
therefore smokes, which is al»o the case wh 
nir holes are stopped by dirt, burnt wirk. ■ 

And in conclusion, by gr»alW aui: 
supply of air by the blow-pipe, iho 
tensity of ihe name is so much incii'<*»- <• n m "- 
are enabled lo fuse gloiw, aud even metals. 



COFFEE, 

Tbv coffeo shrub is a plant of Ihe samr nrmHT as 
madder, namely the nibiaceir of Ju • 

arranged by Linn<l m his class pti >»i 

order monogynia. There are aevcral »pccu:« of 
coffee ; but the only one cultivated for use, is Um 
Coffea Arabica of modern botanists. It is a natttt 
of the rpper Ethiopia, and grows about 14 orSU 
feet high : the branches conic out m pairs, oppoiiUr 
each other, and crussiiig the pair vf branches thai 
come out below aud above them ; the leaves an 
somewhat like ibose of the bay, but les^ dr\', and 
thinner; the flowers arc while, and pncctcded by 
a berry like a cherry, filled with a yellowish pulpi 
and two small hom-like beans, flat and gr^itd 
on one side, aud convex on thu other. 

It was a few years before 15tA^) thai the iufusioa 
of these berries came into use as a dxiuk, and il 
has slowly extended itself through most parts uf 
the civtlizeil world { except China, and Moroccii, 
in which the use of lea ia mure commou ihaa 
that of coflec drink. 

tt was probablv the clastic homy nntnrr nf 
these beans, whicL renders them very i' 
either to powder or for tlic water to penclni: 
originally led the U8«n of coffee drink lo loiut 
the beans to a brown color, in order that th^y 
might grind thorn more easily, aud exUacI the 
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nore speedUf. The roasting not only 

vwtn UMC purposes, but aliio dcvd- 

or odorouB principle oi the cofTee 

to rout cofTee properly, the iue« of 
DDl bo lott sight of^ namely, lo de- 
ni'like t^nftcily of the icrven bean, and 
il« fine Accnt. Too miu-h heal would 
chemitfll eletneiils which ought lo be 
And wDutd substituto in their plaeu 
h are entirely dificruut in quality. TUhI 
which pleasofl e*o grenlly the admirer of 
, is succftided, when the collV-c i» ovcr- 
<j a biiier taste and burnt smell, which 
pleoitiiut, and even disagreeable. It, 
er h^tiiil, the ronsting process irt under- 
thr herti to wliirh the beam have been 
has not been suiHcicnt, then the raw 

• ool^<^e reniainft, and of course diini- 
aroma, which requires a certain heat to 

There it of rourse a jnst medium to 

Well roasted coffee ought lo hare 

l&te culor equally spread over it, which 

D to those who arc in the habit of pur- 

opcralion; but it is never necessary 

rofulcd beans, the scent is sufficient; 

• true aroma, is developed, and Hll^ (he 
atmosphere with ita delicious scent, 

time to stop the roa'^tin^. AAcr llus 

oil acquires a burnt flavour, n scent 

resembling that exhaled by smokers of 

perceivi'd, and instuiid of g»ud roasted 

e is obtained a bad kind of charcoal. 

inj; the importance of this operation, it 

cr lliat some of those who are very fond 

uk, nlthongh ihcy would feel ashamed 

themselves in any other department of 

economy, yet do not hesitate to roast 

, not only at home, hut even with 

The fragrancy diffused by the 

to delight them ; and they appear 

by anticipation, titc plcasare they ahali 

ft drinkmg of Ihc infusion. 

iw coffee loses from Iti to 2U per cent, of 

h by roastmg ; if it loses more it is ccr- 

■snnstcd. Many different modes are 

EMhch has its admirers; but there is in 

paingle rule to be observed, namely, to 

|»per degree of heat, and keep it no at the 

1^ until Uia roasting La ffoished. W heiher 

Ig is performcit in close or open vessela; 

Iw coffee is leA to cool in the roaster, ur 

Nit» or even laid between cloths, appears 

I If, indeed, tlie roasting is corned by 

DO far, the coffee should be immediately 

Ihia on the floor, to cool it as soou as 

In all cases, when cold, the roasted 

id be put into lin-plala boxes, and kept 

niaturc. 

ts have made cumparalive analysis 
roasted coffee, of which some account 
r be given ; but at present there is 
for detaihng the best modes of making 

w<dl known that the chemical action 
lis bafttened, in general, by reducing the 
>wder ; it is necessary to grind the 
Fee more or leas fine, as it is intended to 
less or more heated. To reduce 
fine a powder, although it would rc- 
lUghtly wann water ^>o extract its 
is, yet It would he inconvenient in oilier 
>r the powder wtivild pass through the 
IJitA coffoo pot, and by also remaining 



suspended in the water, would render the clearing 
of the drink ditBcult. At all events, roasted coffefl 
should never be ground but the moment before it 
is tued, as otherwise U loses much of its fiue 
ttcent. 

It now remains only to say a few words respect- 
ing the making of the ground roasted coffee into 
drink, — and here the grand points otl-, not to lose 
the Hue aroma, and not to extract the bitter, acrid, 
resiiiuufl clement of the coffee. To avoid both 
these iucunveiiiciii-es, it LB necessary that the coffee 
drink should not be made with loo much heat ; as 
this would dissipate the aroma in vapours, and 
cause the water to dissolve the resin. The coffee, 
therefore, must not be boiled in the water, and 
still less is it proper to boil the grounds over Agaia 
with fresh water, as is done by some persons. 
Coffee diink made fruin the gruunda, when it is 
added to that made from fresh ground coffee, gives 
it indeed a fine deep culor.'but the taste of the 
drink is very bad. 

It is not even necessary to pour boiling or eveu 
warm water upon the ground coffee, cold water, 
if sufficient time is nllowed, makes equally good 
coffee drink, for tho elements to be extracted trom 
the roasted coffee are extremely solnble in water. 
Bat if the coffee is required to be prepared in 
haste, hot water must be used. 

It is universally agreed on by the French ama- 
teurs of coffee, that coffee drink is never so good 
as when, aHer being made with cold water, or with 
hot water and cooled, it is heated over sgnin, 
carefully avoiding a boiling heat. This healing 
over again is nupponed lo cause the various elements 
which produce tho fine flavour of this drink, to 
unite more intimately; anr this may be the real 
fact. The excellency of the cufiec sold at Paris 
is well known; and this is alwayi made one day 
and healed oversgAia the next day, wheu wsnted. 
A further advantage aticnds this knowledge, of 
cunitequence to single persons who. in summer 
time, do nut keep a Are in their chambers, tliat by 
merely pouring cold water on the ground coffee 
over night, and stmiDing it in the morning, the 
strained liquor may, while they are tlressiug, be 
healed sulllcienlly for drinking, over a lamp ; and 
this gives coffee n superiority over tea for the 
breakfaifi of such persons ; as tea requires the 
water to be boiling hot, in order to extract Its 
virtues ; and of course requires a fire lo be 
lighted. 



PREPARATION OF CATGUT. 
(lUtumtd from pag9 &6, and concludtd.) 

Catgut for Chek-makera. — ^Thts kind must be 
very tine ; and of course requires the smallest in- 
teitioes, well prepared with potash. Sometimes 
they ore made by cutting, with a particular kind of 
knife, the intestine into two strips. Tbe knife, 
wbicbis fixed on a table, has two edges, in opposite 
directions ; and above tbem. a ball of lead, which 
is introduced into one end of the intestine ; and by 
drawing the latter continually over the ball, the 
projecting blades cut it into two strips, which the 
workman holds, one in each hand ; drawing them 
regularly, till it be cut quite through. 

^^'atch and clock-makers also uie catgat of 
various sizes, consisting of more thsn one intaitine. 
and made like tbe musieal instrument cords ; which 
we shall next describe. 
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Caiffut /br Muaicai hutmmentt. — Of nil the 
corda (roiB iotestinea, tbiB kind is tfae moat difficuit 
to tDAke, and reqnireA the greatest care and ability 
of the workmaa. It is ackDOwlrd^ed that for maay 
yean thej bare been made aa well in EogUud a< in 
lUlr, with the exccptioD of the trcble-itiings for 
viobaa, which our manufacturers hare not been 
able to imitate, but on a very limited scali-. Thtt 
ifl either owing to the diffemice in quality of the 
intcatioes, or some other unknown caaie. Whatevirr 
it be, we are KtiU tributary to Naples for this 
article ; and every exertion ought to be made to 
free «u from this neceiaity. Kxperimenta, made 
with skill, will DO doubt luccecd ; and tbe Society 
for the Encouragement of Arts, by calling the 
attention of artista to this subject, will have the 
glory of contribottng to the perfection of an art, 
Bf which little is at preaent known. 

The cleaning and Mraping of the iateiUnea for 
this purpose, to free them from the fat, mufit be 
done with much more care tlian is rcqutsttc for 
other cords ; ao4 when they have undergone that 
proocM, they must be steeped in an alkaline lye, 
prqwred as follows : — 

An earthen pan, holding six quarts, is filled with 
water, and three pounds of potash are added to it ; 
which must be well stirred, and lufTered to sab- 
nde. lo a similar vessel, full of water, placed by 
tbe side of it, are put fire pounds of pearl-ash ; 
learing that also to settle. If it be wished to make 
use of this solution within a short time, it will be 
necessary to add to it a little alum-water, which 
will clarify it quickly. 

The scraped tntestinM are now put into earthen 
pans, BO as about to buf-fiU them. The pans are 
then filled up with the solution of potash, with as 
much water added as to double the quantity of 
floid. This liquid is changed twice a day, in- 
creasing itj strength each time, by adding more of 
the solution of jiearl-ash, and dimioi&hing pro- 
gressively tbe quantity of water ; so that the last 
solutions be the strongest. The intestines gradually 
become whiter, and begin to vwcll. After having 
Buffered them to macerate from three to five days, 
or more, according to the state of the atmosphere^ 
the operation proc«eds as follows : — 

Every time that the alkaline solution i» changedf 
the pans are placed upon the box called the re* 
frttherut placed on a table, or oo tresuels, 19 a ^ 
slanting direction, so as to facilitate the running ofT 
of the water. This buz must be large enough to 
hold the frame on which the cords are to be stretched. 
The intesUoes orv scraped with the edge of a copper 
cube held in tlic lef^ haiid. 7*lie furtrfingcr of the 
left band is placed near to the edge of the copper 
cube ; whilst, with the right hand, each intestine is 
drawn o^er the edge of the disk or cube, and 
between the forefinger. 

When they have all been treated in this manner, 
and placed in a fresh pan, a ptronRcr alkaline 
solution is poured on to them than that from which 
they were last taken, as we hare before mentioned. 
This operation is necessary for cleansing tbe in* 
testineof its greasy quality, and bringing the cords 
to perfection. 

As soon as it is perceived that tbe intestines 
begin to swell, and some little bubbles appear on 
their surface (for in tJiis state they rise in the 
water.) it is necevsary to twist them iinmedi/t/fly, 
or (hey will besin to shrivel ; which somntimea 
happens, particularly in summer, and occasions the 



loss of the intettinra. and also the time spent ofV 
them. Ib hot weather, the iotc&tioes are, indesiti 
mo«t easily cleaned from fat ; but Chen tbe workma 
must be more than ordioarily attentive; and tfae 
different lyes for the washings must be owlr 
stronger with alkali, and applied more quickly, fat 
winter, all goes on in better order, and the oper«tioB 
is more certain. Tlie manufactuneis of Ihia 
gfflwrally place their workshops in cool 
where there is a little dampness. 

The intestines being now ready to be twisted, 
ore taken out of the alkaline aolntion. 
manufacturers plunge them again into fresh 
and wash them well thcredn ; but, although 
become, by this method, of a belter oolor, 
take the solphnr better, they run the riak uf beti^ 
weakened. 

To twist and finish the cords a mackioe is 
a kind of frame, two feet high, and fire feet 
00 one end of which are placed a number of pegs 
and in the opposite end are bored, with a larp 
auger, a number of holes, inclined in such a w^, 
that nheo pegs are placed in them, to attach tfei 
cords to. they may not be lisble to slip and 
out. Tbe intestines are now selected occordh^ 
their sise ; and two or three of them are takeiit 
the ends twisted round one of tbe pegs first 
and tbe other ends are carried to the oppostle 
and attached to them. Tao turns of the iotee! 
around the pegs are sufficient to prevent 
slipping. When fixed to tbe pegs, they mast 
l>e drawn tight ; as they wonld be anbject to WO* 
during the twisting, if eufTicieat play were not giveii 
to them for that operatioo- 

If any of the intestines should be foond Co9 
short to reach the opposite side of the frame, tbef 
must be lengthened, by pieces cut off any othtn 
which may be too long ; and care must be taken to 
make the ligature near the last-placed peg, to pre>j 
serve the cord of an equal size in its whole l 
as otherwise it would be false in its tone. 

Tbe frame being filled up in the manner we 
described, two or three of the pegs, bearing 
end of tbe intestines, are Axed to the ipindl 
the machine contains several, and turned 
several times ; passing the finger and thumb of 
left hand frequently from one end of the cord tv 
the other, beginning at the spindle. When all th» 
cords have undergone this operation, and the 
are all replaced, the whole frame ia placed ift 
sulphuring closet, with several others ; as it 
not be worth while to sulphur one at a time. 

Tbe salpfaitriug closet is placed in a damp plant, 
surrounded aa mnch with water as poasible. An 
earthen vessel, oontatnlng tbe aalphar, is placed 
it, with the frames ; the sulphur is then set on 
and the closet well dosed In every part, to co 
the fumes. When the cords have remained a 
sufficient time — which, of conrse, varies \n soma 
measure, according to circumstsnees — the frames 
are taken out, and placed on the rc^»Aer, and 
nd>bed with a horse-hair cloth. This done, 
are again placed in the frame, twisted anew, 
returned to tbe sulphuring closet, to undergo 
same process as before. If the itate of the 
mospherc require it, the whole of these 
moat be twice or thrice repeated ; and tbif 
then h;ft to dry. 

When the co^ is sufficiently dry. it is h 
by its not running up when a peg is takea oat, 
remaining stiff and etraight, Instead of 
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U diy raoa^ch, they are veil oiled with good olire- 
eA, *iul tMiiiled up ioto riogs for sale. Tbey become 
btfBcr hj lieinp kept some cime. 

To make the fourth strio^a for Tlolins, or any 
other fijwd cords, intended to be covered with 
meUl-wirv, the prooeu ii to well known, that it 
n«d Tiot b© here detcribed. 

whole Riccets of these opcnitionB depends 
illy 00 the ability and eiperimce of the 
wot A. turn in managing tlic ditTerent waihinga, 
KrcCcbings and twUtings, and in a judicious ttH of 
iKe sulphur- \Vbon the cord is too much sal* 
pfaoredL it reidily taaps ; and. on the contrary, 
when it i* not enough to, it stretches too mocb, and 
M«cr keeps in tone. 

We may conclude, that there is no fixed rule yet 
•idopted for the success of this hrsnch of manufac- 
Care ; bat we have much expectation, that we eboU 
MOO be «bie to Attccced aa well as the Italiana. 



PATKNT GELATINE; 
aa rBKrARBD ot mr. hbuson. tuh patsnter. 

liuTT of our readers must have seen a beautiful 
aflicle exhibited for sale in some of the London 
shops called " Prepared Gc!aLine," and which is 
for the making oi Jellies and soups— 
[BUtritious, pure, and tasteless, until flavoured 
teeordiog to the purpose for which it is tnlended. 
Hm method of manufacturing this excelleut 
•itide, (for excellent it is), is deacKbed as fuilows 
by the Patentee . — 

" When the cuttings of skins, parchment, Ac, 
have been freed from hair, fleso, and fat, and 
waohed clean in cold water, I score the grain side 
el ihem to the depth of about an eighth part of 
aa inch, in Lines about an inch apart, in order to 
facilitate the action of the alkali which I use, and 
10 render such action more uniform. 1 tlien 
iftnl' them in a causiic solution of alkali 
•I ft (es|»erature of about 60 degrees Fahrenheit, 
mtn^ for this purpose brick vats, or vesselfi lined 
vifk cement in the ordinary manner, and tliosc 
fats or vcnets, which I call the macerating ves- 
aeb, mu«t be covered with lids excluding the 
IPBcral atmosphere ; any vessels which are not 
act«>d upon by the alkali, may bo used. I thus 
laacerate the cuttings until 1 can pass a fork or 
tay other similar instrument through them with 
litt&c recistance, and I generally find tliat they arc 
ioficientl^ macerated in about ten days, The 
•Ikili which 1 prefer for my solution is soda, and 
ire my solution in the ordina.ry method, using 
parts of the common suda nf commerce. 
two parts of fresh-burnt lime to sixteen 
water; or any quantity of fresh-burnt lime 
;ieDt to render the solution caustic may be 
Mi'hon the process of raaoerftiion is suf- 
Ltly complete, a« aUcndy pointed out, I 
the cuttings from the ablution, put them 
ui TcsseU similar to the uiacerHling vcascU, and 
which most also be covered with lime, excluding 
the general atmosphere, I leave them in such 
viMi ala thus covered until they have become 
•oAdeskUy soft. It will be ascertnincd whether 
<hn have become sulUctcntly soil by passing a 
kn or oilier similar ijistrument through them, 
ad when they have become sofficlenilv soft, the 
fcefc or other instrument will pass easily through 
ihoB. Whilst the cuttings ore titus left to become 
Nit, ihey must be kept at a temperature between 
M nd 70 degree! of Fab 
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become sufficiently solt as above pointed oat, I 
remove tJicm, and ! slice or split such of the 
cuttings as arc materially thicker than the others, 
in order to bring them to the same, or nearly the 
same thickness. I then put the cuttings into 
wooden cylinders, placed in water vessels filled 
vrith clean cold water, but care must be taken not 
to put into any cylinder more tlian half the 
quantity which it is capable of containing. Theso 
cylinders, which I call washing cylinders, must 
be constructed in isuch manner as to allow water 
to pass freely through them, and they may be 
fitted in the water vessels in any convenient 
manner to allow of their revolving within such 
Tesselfl. I secure the cutting? within these 
cylinders, and then I cause the cylinders to revolve 
slowly in the water, I have found cylinders of 
three feet in diameter a convenient site, and I 
cause thefe (o revolve at a roeed of about one 
revolution in a minute. Whilst the washing 
cylinders are thus revulving, I cause a current of 
water to be kept up throu^ each of the water 
vessels by means of an aperture at the bottom of 
the Teasel at one end, and a pipe at the top of the 
opposite end, through which pipe clean cold water 
Li cDittinually supplied. I continue the cylindars 
revolving in a current of water, as 1 hare 
dearribed, until the alkali is sufficiently washed 
out nf tlic cutliugB, and I generally find six or 
seven dayH sufficient for this washing, when 1 use 
cuttings of ordinary thickness; but whtn 1 use 
cuttings which arc thicker than these I continue 
the washing in proportion to the thickness of such 
cutiiiigs. When the cuttings have been thus 
washed I remove thum from the washing cylinders 
and place them in a wooden closet, constructed 
in the ordinary method to prevent the escap« of 
gnn, and there expose them to the direct acUon of 
sulphurous SL-id gas, produced by the combustion 
of sulphur within the closet. 1 continue the 
cuttiugfs thus exposed to the direct action of this 
ga.<i, until they have a alight exreas of acid, and I 
ascertain whether lliey have an excess of acid by 
tenting them with litmus paper in the ordinary 
manner. 1 theu remove them from the closet 
And press thorn by any ordinary means lo separate 
OS much water as possible ; and after they have 
been thus pressed, I put them into glased earth- 
enware vessels, or any other vefsels which are 
nut acted upon by acid. 1 call these vessels 
steam-baths, and 1 apply steam to them in the 
manner tuiually employed for heating steain-batha, 
but any otlier convenient means of heating them 
may be used ; I ihiu bring the cuttings to a tem- 
perature of about 150 degrees Fahrenheit, and 1 
keep them at this temperature; by means of a 
suitable wooden Instrument I stir or agitate them 
until they arc almoat entirely dissolved. The 
liquid thus formed is gelatine, and I separate it 
from the residiuum which remains undissolved by 
straining, and put it into vessels which I call 
.icttling vessels, and which are constractod in the 
same manner us the steam-batlis. 1 heat these 
settling vessels in the manner which I have already 
pointed out fur heating the atcam<baths. Whilst 
this liquid gelatine is in these settling vessels it 
should be kept at a temperature between lUU and 
120 decrees Fahrenheit, and I allow it to remain 
undisturbed in the settling vessels, for the purpose 
of clearing it, until 1 consider the impurities 
which It contains have sutlicieutly settled or sub- 
sided. 1 generally find nine hours sufficient for 
this purpose, but if the impurities have not 
sufficiently settled or subsided in that time, t 
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prefer to clciir it by jtraiiiuif; it Oiroiigh a wciollcn 
ulolh. I rcmovL' the liquid gelatine trum (he 
•eltling veucls by means of a syphon, but any 
other suitable meaiu may bv lued fur Uiis purpose, 
and aflcr it has been SDmclently cleared I pour it 
upon slabs which I call couIing-sUb« to the depth 
of about hftir ftti inch. These slabs may be of 
stone or marble, but they must have frames uf 
itome ronrenieut Tnaienul, at least half in inch in 
depth 6t(ed to their edges, and cnre should be 
taken to place the slabs in cool situations. I 
allow this gelatine tu remain upon the slabs until 
it becomes cold and sou into a firm subslanro, 
and I then cut it into pieces, and wash these in 
the w«.9hin|r cylinders and water vessels which 1 
have already described, in the same manner as I 
have already mentioned for that purpose in respect 
to the cutting, as I take them from the macerating 
vcsarls. I'his washing; must be continued until 
the csceas of acid is entirely or nearly allofrether 
removed from the pclaiine, and I generally find 
(hat three days are suiticient for this purpose ; but 
I ascertain whether the excess of acid has been 
removed by tt*Uin)r the gelatine with litmus paper 
in the ordinary manner. After the excess or acid 
has bren reuioved, 1 take the gelatine from the 
cyUndcrs and put it into the steam-baths, and 
ihcn diMHolve it by applying heat to the batlis in 
the manner which I have already pointed out for 
that purpose; but it will be desirable to avoid 
raising the icmporaturc of the gelatine above 85 
degrees of Fahrenheit. When the gelatine has 
been thus completely dissolved. I pour it again 
upon the cooling cdabs, as before, and 1 allow it 
Co remain untU it becomes again cold, and sets into 
a firm substance. 1 then cut it into pieces of any 
couvcnieut size, and dry it upon nets b^ ezposuro 
to a current of cool dry air, and when it has been 
thus completly dried, it is fit for use." 

The gelatine of the second quality is prepared, 
without the aid of any alkaline solution, by 
steeping cuttings in a weak solution of sulphuric 
acid, or subjectiug them to the direct action of 
sulphurous acid gas, nntil in either case they have 
imbibed "an excess of acid." Aficr tliis they 
are kept in wooden barrels for three weeks, at n 
temperature of about 70 degrees, and then put 
into a steam-bath and entirely dissolved. A liquid 
gelatine is then obtained, which is treated in the 
same manner as the liquid gelatine mentioned in 
the process before described, until it is completely 
dried and fll for use. 



MISCELLANIES. 

TrariM^ Paper, — Dissolve one ouiKt; of pow- 
dered clear wiilte rosin in two ouuct;> ofxpiriUi of 
turjieutiuc — then add 30 drupA of the CK^enie of 
lemons; shake it well for a lew minute.v With 
a clean painter's tool, varnish a sheet of ti:«.sue 
paper with tlie compound \ hang it up to dry for 
3U or 4tl minute's lltcn give the other sitU* a coat 
willi the name fluid, llie ti&sne pajicr mi prtjared 
is beautifully transparent, and it will kei-p its 
apjiearaucv for years. 

To make Spruce Bter. — Vai four gallons of 
boiling water into a tub or cask with four guUous 
of cold wau'r, by which you wiil get tlie pnii>er 
degree of hcatj then add eight pounds of treacle, 
and two or three tabic spoonsful of the essence of 
spruce: stir these thomughly well togellier, and 
odd a quarter of a pint of good ycasL It is now 




to t>e kept in a temin'rate tiliiation tJII the firr- 
meiiliilion is somewjiat abated, (wbieh wilt be in 
about 48 h(Mir.^,) and thco bottled nffj wlien iu (W4| 
days it will be fit fur use. 

Color prodmreil in Plate Glas§ bv the Suml't 
JTnys.— " It is WL'll known," Mr. Faraday remarks. 
"that certain pieces of plate gla*« acquire by 
dcgrt'i^ A jiurple lingt:, and aliimatcly become nf 
a cnmiwraliTely dtcp i-olnr. Tbf rhangc i^ known 
to be gmdual, but yet so rajiid, as easily to be 
nh9er%-ed in the ci>ur!«e of two or three years. 
Much of the plate gla<4 which was put a few 
years back into some of the houses in Bridg* 
i^treet, Blackfriars, thoni{1i at first colorless, has 
now acquired n violet or purple color. Wialiiu^ 
to ascertain whether the sun's ruvs had any in- 
fluence in protluclug thiH change, ibe following 
experiment was made. Three pieces of plate 
glass were soleclod, which were judged capable of 
exhibiting thiii change; one of them was of a 
slight violet tint, the other two purple or pinkisti, 
but the tint scarcely iwrceptible except by lonkinic 
at the edges. They were each broken in lwi» 
pieces; three of the piece!) wert; then wrapjied up 
in paper, and set aside in a dark place, and the 
correNjnndinK pieces were eitposcd to air and 
xnnshine. Thi^ was done in January, and in the 
middle of September they were examined. Tlie 
pieces that were put away from light seemed to 
have undergone no change ; those that were ex- 
posed totlie sunbeam!) had lucrrascd in color coo- 
siderably i thotwopAlertbemiMt, and that tusuch a 
degree, ihnt it hardly would have been supjaised 
tliey bad once formed part of the same pieces <if 
glass as those vrhich hud been set aside. Thus it 
appears that liin suu's rays cau exert cbemieal 
powers even on such a compact body and ]ief- 
manent a compound as glass." 
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PRACTICAL MANAGEMENT OF BEES. 



Ctf ^ practicml maoagement of bees, the formation 
nidn ■mogeaieDt of the Apiary is of BOoie im- 
fOrtnice. Tbe prime requisiteit arc tht^Utr from tbe 
wttwrw of heal and cold. anU quiet. Facing 
llMlh*«rdi>, the luTiM ahouid be carrfully screened 
fcwR ll»e north and north-east. A grouj> of yoanj^ 
or a cloAc-growing hedge. wiU auswer tbe 
reU ; or adTantage maj bs taken of a raxige 

XOV, II. 



of baildinga, or a ^rden wall. In arailing ottr- 
Bclrei, however, of the shelter of bulldiug?, cm 
rausi; be taken to keep the hires at such a distance 
as to be clear of the raJn-drops, and from the 
eddying wiiidf cauEcd by such a locality. A dis- 
tance of not lcs« than eight or ton feet should in. 
terveae between Ihem and the screen ; and of tiiia 
space the balf.breadth nnt the hives should he laU 
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with floe puTcl, to ftl}snrli Ihr moistnrr. Kn<l keep il 
free from weeJs, grnfls, stnivrs, &t:. 'ITie »jiiire of 
ground bctwfieo aud in front of the bives, to the 
extent of at least three feet, eboald be covered in 
the some manner. 

Qnitt is ctKodaUy necestar; to their doing well. 
Beea do not thrive in tlie near noighboorhood of in- 
cessant noise. The apiary, therefore, should be at 
% distance from smithies, mills, steam engines, Sec, 
attd also from such manufactories as emit noisome 
■mells. When ctrcamstanctri) will admit of it, the 
apiary should be placed lo new from the windows 
(rf the family titting-room. This will save much 
of the trouble incurred in watching at swarming 
time, as well as giTo greater secaricy from marauders. 
The hiffes should be elevated about fifteen ioches 
from the ground, on a tingle po*t or pedestal, in 
preference to tijree or four, which is the usual 
number. Vermin are thus prevented by (he pro- 
jecting edge of the floor-board from climbing over 
and reaching the entrance. It may be tatd down as 
a good rule to have thi- hives placed aa far from one 
another as the extent of the apiary will admit. 
\\'hen standing at intervals of only two or tbrre 
feet, the bees areyery apt to quarrel amongst them- 
■elves. They sometimes mistake their own proper 
domiciles when Coo much crowded together, especi- 
ally when hurrying homewards in the working 
■eoson. or hastening to escape a shower, and the 
mistake is attended with fatal consequences, la 
feeding a weak hive, a close neighbourhood is parti, 
cularly dangeroua ; tlie smell of the syrup is quickly 
difTuiied over the whole colony, and pillage generally 
ensues. In swarming, too, when the newly departed 
emigranti are discouraged by a sudden blast or 
chnntrft of atmosphere, mid the queen hastens to 
return to her old abode, her ignorance of the locality, 
having, if a young queen, never been abroad before, 
renders her very apt to mistake and enter a hive 
where she is by no means welcome, and the swarm 
following her, a bloody conflict takes place. 

Wlien the apiary is situated in a garden, there 
will be no want of bushes and low-growing ^rubs 
on which the bees may alight when swarming. But 
when it is located on a lawn or smooth level, the 
swarm is pxtreraely apt to fly off altogether, or lo 
take up its ntation on some high tree in the vicinity, 
from which it is difficult to dislodge it. A few 
ever-green shrubs growing in front of the hives, and 
at a few yards disunce. will prevent this. Or if 
auch an arrangement be, from particular circum- 
stances, not expedient, the evil may Le so far reme- 
died by sticking into the ground, near tlic apiary, 
some branches of trees, retaining their foliage, about 
the period when swarming may be expected, Watfr 
is essential to the operation of these insects duiing 
spring and summer ; a shallow pebbly stream in 
the vicinity will, therefore, be most odvantageous, 
where they can drink without danger of drowning. 
Its absence should be supplied by artificial means ; 
and n nhallow vi'Asel of water placed in a secluded 
and quiet quarter of the apiary, having a few smooth 
round stuooa thrown into it, of a siso to project 
above the surface, and ailonl footing to the drinkers, 
will answer the end. The neighbourhood of large 
ehctU of water, however, or of broad rivers, is in- 
jurious ; Uie little forag«n. in crossing dariug hiKh 
winds or dashing rains, perish by liundreds iu a 
single day. 

Covered apiaries, or bee-houtea. ore common in 
England, and are sometimes, though rarely, met 



with in Sfsotland ; iher have their advantj^ea, bd 
are not withoutserious drawbacks. They aiTord riirii 
ter from the ejctremcs of heat and cold, and, 
properly conatractcd, are also a complete proteeCioa 
from thieves. But when the number of tims l| 
great, the expense of anch stmciunea is ao 
siderable as to preclude entirely their being broofhfe 
into common use. Besides, their confined timiti 
render it necessary to place the hives quite close t 
one aootber— 4U arrangement which we have already 
noticed aa a great evil. And, ftuolly, in operatiiig 
experimentally on any particolar hive, the wfaaii 
colony is apt to take the alarm, and to cause a dft< 
gree of confusion most inconvenient to the cperttMr. 
A good thick coat of oat or rye-straw, if the hivci 
be of that material ; or, if of timber, a well-seasoned 
and painted snrtout of fir-plank, three-fvurths of a 
inch in thickness, resting on the floor-board, 
having a vacant space of an inch between tt aodthl 
hive,, will be quite sufficient security against thi 
extremes of heat and cold, while rain may \n 
warded off by thatching the hive, as is shows is 
Figure 5. 

Nivet are found of almost all shapes and aixa. 
and of various materiala— circumstances influenced 
sometimiv hy convenience, hnt oftener by tlie 
and fancy of the owners. In France, particularly, 
where the culture of the bee has been much at- 
tended to, the variety of hives is very great ; bof 
with few exceptions, they appear to be rcmarkab{| 
deficient in simplieity. 

Straw Hivex, of the common bell-shape, with ■! 
their imperfections, will continue tn use, becatiM 
they are easily made and cost little — because thd 
handling of them requires little skill — and becaasei 
us long as the suffocating system is persisted in, (hej 
answer the purpose well enotigh. It woold ba 
desirable, however, that more pains were bestowed 
on their form. To concentrate the heat — to retain; 
it, and thus to accelerate the hatching of the broodi 
on which ao much depends, no shape is so well 
adapted as the globular. We would therefore re« 
commend straw-hives to be wade in the form of $1 
glol>e, having the third of its diameter cut away* 
(See Fig 1.) Two rods or sticks of three-foorthx 
of an inch in thickness, forced through the hive at 
right angles to a line drawn from the entrance, and 
about an inch higher up than the ceatr«, will b4 
BuflGeient to support the combs. 

midman* t Storied Straw Wire.— Tlus ia pre* 
ferred by many to wooden hives on the same plan, 
from the persnasion that straw is a preferable mate- 
rial. ' It consists of two or more stories, each 
inches in height, and ten inches in diameter. Iik 
the upper row of straw, there U a hoop of abooC 
half on inch in breadthi to which are fastened 
or seven wooden spars, each one-fourth of 
inch thick, and one and a quarter of au inch broad, 
and half an inch apart from each other. To these 
bars the bees 6x their combs. In order to gtw 
greater steadiness to the combs, and prevent their 
beiui; broken or deranged when the luve is movedt 
a rod ia ran through the middle of it, in a direction 
across the bars, or at right angles with tliem. A flat 
cover of straw, worked of the same thicknes* as the 
bive^, and twelve inches in diamrter, is applied to 
the uppcrmoHt atory, " made fast to the hive with a 
packing-needle and thread," and carcfolly lutod 
Before it is put on, a piece of clean paper, of the 
slae of the top of the hive, should be laid over «he 
bars, tho design of which is to prevent the bees fVom 
working in the intrrveniDg spaces. (Soo Fiy. 2.) 
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GrtHmn /fivf. — This has long been in use in the 
Greek Islands, nuil is sometimes called the Candiote 
HJTe. Ic is In the form of a flower-pot, open at 
the top, and provided with a flat corer in the sacDe 
Msnotf as the hire last described. As in this last, 
tb», « oertaio number of bars ire fastened to the 
Uppannoit ruU of straw, each desigurd for the foan- 
Attioa ol a comb ; and when pre|Nued for use, the 
wrer is Laid above these bars, fixed at the edges by 
wooden pins, or sewed with pack-thread, and having 
Hk* joining carefully plastered with clay. (.See 
Rg. 4.} Thi^ bive affords considerable facilities for 
ing the bees to work in wax. It is only neces- 
to remove one or two of the eombs, and the 
will immediat<!ly commence tilling up the va- 
in this way» a portion of their honied 
y be abstracted without difficulty, and 
■iUKist having recoarse to the barbarous practice 
«f aiUfocatiotu It aflbids aLao the means of mak- 
Im arti&aal swarmi. It will be observed that in 
aecMcqueoce of the diameter of the hive gradually 
diminishing towards the bottom, rods inserted 
Omnigh the body of the hive are rendered aoneres- 
cary, the wedge-like form of the combs serving 
uificicntly to support them. " The hives,'* says 
Vhcelcrr in his Journey into Greece, " are made of 
villows or osiers, fashiouvd like our common dust- 
basJtets, wide at top, and narrow at the bottom, and 
■bstcrcd with clay or loam within and without. 
nue Copa are covered with broad flat stioits, which 
arc alao plastered over with day ; and, to secure 
them from the weather, they cover them with a tuft 
9t strsw M we do. Along each of these sticks, the 
faatcw their combe ; so that a comb may be 
oat whole, and with the greatest ease imagtii- 
thle. To iacrea&c them in spring-time, (that is, 
by make artificial swarms,) they divide them, first, 
u^ the sticks on which the combs and bees 
-ncd from one another with a knife ; so 
uitni: out the first comb and bees together on each 
liAi, t2k«7 put them into another baslut in the same 
vder as they were taken out, until they have equiklly 
Abided them. After this, when they are both again 
•ecommodatcd with sticks and plaster, they set tlie 
m basket in place of the old one, and the old one 
baome Dew place. And all ibis they do in the 
^h^ldk of the day, at such time as the greatest part 
^^^^&c bees are abroad ; who, at their coming home, 
^^Hkowt uuch difficulty, by this means divide tlicm- 
^^^Mi equallv. In August, they take their boacy, 
pHbh thefma in the day time also, the bees being 
flereby, aay they, disturbed the least ; beginning at 
Ae mitilde, and so taking away, until they Imvcleft 
V of combs in the middle as they 
nt to maintain the bees in win- 
''I'lug luase bees that are on the combs 
bosket again, and covering them anew with 
:.l tiliinter." 
' — Thereiipective merits ofatraw-hivea 

ana ' have often been made the subject of 

Aicwaioo* Certainly those of straw have a decidrd 
•^erlority over thusc of woml, tn respect to their 
cipahility of maintaining an equable tempcrntarc, 
from the non-oondncting quality of the material of 
•kicb the former arc constructed. The tatter are 
■OR easily kept clean — they funiish better means 
if dtJience against vermin — tbey are a great deal 
■ore durable, and afford a much greater facility for 
eiMrating cxperimenloUy, and studying the nature 
•f their interesting inmates* And what is always of 
Vaortaoce in matter of rural economy, their cost, 
ift ml M icsanb th« aiiopUr kindsi ia very Utile 



more than tliat of the itnw hlvei } and If we take 
their durability into account, it is actually less. But 
the nnture of the material of which they are made, 
rendering them easily affected by variatioDs of the 
external temperature, fumisbes an important and 
well-founded objection ; ftir notwithstanding all the 
precautions used, no practicable or manageable 
thicknesa of material, nor wrappings of straw ropes 
and straw covers have been found effectual in re- 
medying this defect. Therefore those who cultivate 
heea for the sake of tlieir produoo only, and who. 
have no particular desire lo study minutvly their 
natural history, or to witness their proceedings in 
the interior of their dwellings, will do well to adhere 
to hives of straw. 

There is a greater variety of form and stractnre 
in the wooden hives, than in tliose of straw ; but 
the !>toried kinds, of vanoua ilimensions, arc most 
gone rally used. 

It is quite immaterial of what shape these boxes 
are, provided the safety of tlic beea, and the con- 
venience of inspecting their operations and taking 
their honey, be nt all times regarded in tbar con- 
Btniction. So also to describe oven a small part of 
what are found so varied, would be at best, imper- 
fect and unsatisfactory. They may be made of a 
single box, as represented in Pig. 4, or consist of • 
great number united ns in Fig. 6. Though to the 
latter construction is the same objection as tliat 
made to the too close approximation of hives of any 
kind. Some part of a wooden hive should at aU 
times con»:ist of a glass window, covered, however, 
on the outride with a shutter ; the use of this win- 
dow is to enable the master to inspect the inside of 
the hive, that he may judge of its state, as to its 
fulnc-ss, and the liealth, activity, and swarming of 
its inmates. 



RESEARCHES ON CHARCOAL, 
nr V. CBBuviiBuasB. 

Men of science, both ancient and modem, have 
published a great number of works on the proper- 
ties of charcoal, and notwithstanding the extent of 
their researches, tlic most of their labours are in- 
complete. 

In considering charcoal with respect to electri- 
city, they have remarked that some charcoals give 
B free passage to that fluid, while others refuse to 
transmit it ; but they have not analyzed the cir- 
cumstances of this phenomenon. 

Do the other hand, charcoaU have been regarded 
in general as bad conductorB of caloric ; neverthe- 
less, experience shows that there is a great difTcr- 
CDcr between tliem in this respect. 

If the labours undertaken on the hygrnmetric 
properties of charcoal are examined, it will be seen 
tliat they have not been pursued. 

Tlw combustibility of charcoal hns been studied; 
but the resuitu presented leave much to be desired. 

The state of imperfection in which our knowledge 
of charcoal is found, at present, has led me to sub- 
mit the properties of this combustible body to a 
new examinaliou. 

Charcoal may he found in two states relative to 
its foculty of conducting electricity ; the same takes 
place with regard to its power of conducting caloric, 
and the same sort which conducts electricity likewise 
conducts caloric. 
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Anally, cbarcual frum the Mue piece of wood 
will be found more or Ipss corabuatiblc, accoriling 
Co its state of carboniutioo. 

Carbonha/iort. — If two pieces of wood, prodnced 
by the SAiDC hrnncb, betaken, and snbmitled to dis- 
tillation In a retort of stone-ware or porcelain, until 
no more vaponrs pass off, two pieces of charcoRl 
vill be produced of the same naCttre, and ia the 
same state of carbonization. 

If, after Ihtft first carbonization, one of the pieces 
of charcoal be replaced in the retort, and be heated 
to retlneas, from these two operations two pieces of 
clmrcOBl will be obtained, which will possesa verjr 
different propcrtiea. 

AU sorts of light and hear j wood that conld be pro- 
cured, both native and foreign, submitted to these 
two distillations, have given charcoals which pre- 
sented the same differences. 

Charcoals from aniinai substances, produced hj 
a first (HstiUotion, could not be made to change their 
state but by a violent degree of fire. 

To change the property of vegetable charcoal, it 
WM sufficient tu make the lire red ; the method of 
applying the heat is IndifTcrent. Whether the ope- 
ration is performed in close ?c8scU, or in the open 
air, the result is the same. If it is effected by igni- 
tion the mode of extinction is equally indiifcreot. 

In geDcml, charcoal rany be found in two oppo- 
site states, resulting from the intensity of the beat 
which haa been applied to them during their pre- 
paration. 

Conductibiiity /or ElfrlricHy. — It has been long 
cince remarked, that among charcoals some had the 
proi»ei-ty of tnuifimittitig the electric fluid, but the 
study of the circamstancea which accompanied this 
faculty has been neglected. 

In the experiments which 1 am going to recite, all 
the charcoals in their first state of carbonization, 
and which arc uewly prepared or dried, do not 
conduct electricity, and they do not become con- 
ductors but when they hare undergone the action 
of a ftron^jT fite. 

A fact which it is important to notice is, that the 
ciharroal which is not a conductor docs not derelope 
rlcctriciiy by its contact with zinc or iron, and 
when it is a conductor it produces electricity by 
this contact. 

Tlie conducting property of a cliarcoal for elec- 
Iridly may therefore be raried by the contact of 
zinc or of iron ; and this simple method is even 
preferable to others, since, if the non-conducting 
charcoaU are humid, they transmit electricity ; 
wherefore the application of one of these two mctuln. 
and priuclprilly of zinc, will be the method which 
we will use to ascertain the state of conductibility 
of a charcoAl for electricity. 

If charcoal which is to be examined is in a state 
of powder, it may be made into a paste with gum 
w^ater, and a Ubltrt may be obtained wliich may be 
tried with facility. The only precaution to be taken 
is, not to add more of the mucilage than ia necessary 
for making tlie paste. 

To A chorconl in the first state of carbonization, 
the faculty of conducting the electric fluid at one uf 
its points may be given, by making this point red 
hot. Tliis experiment is easily performed by 
heating a small cylinder of charcoal at the flame of 
a candle : when it becomes red it Is to be dipped in 
water. If it is then tried, it will be perceived to 
hare become a conductor of eleriricity. 

Tlic best conducting charcoals whicli I hare k 
yet been able to meet, are those which have eiicaped 



combustion during the reduction of ore io tlie high 
furnace, and which are drawn out ah)ng with the 
slag. 

From these results we may range all thea« ehar- 
coals into two great clasoea, — charcoaU that ore 
conductors of electricity, and charcoals whidt wve 
non-conductors. 

Conduct ibilit If for Catoric. — Nothing bos yet 
been published on the conductibility of c&lonc ; and 
this combustible body having been known to prcacnt 
the greatest resistance to tliis fluid, has beea named 
a bad rmtductor. ITiis error bos arisen from iU 
having been believed that charcoal only existed in 
one state ; but the experiments which follow prevo 
that Bome charcoals refuse to conduct caloric, while 
others transmit it with sufficient facility ; and it is 
extremely remarkable, that the charcoals which are 
conductors of electricity are also e^iually condaetore 
of caloric. 

If a piece of charcoal be chosen without cracks, 
and without knots, of a cylindrical form, abovt 
three lines in diameter, in the first state of carboni- 
zation, and that one of its extremities be uxpcravd 
to the flame of a candle, the heated part will entrr 
into combustion, and the propogation of the heat 
will not be sensibly extended beyond the port 
immersed in the flame. 

If the same operation is repeated with a cylinder 
of charcoal, taken from the same wood, in the 
second state, and consequently a conductor of rlee> 
tricity, the effects which will be observed will be 
different ; the caloric will be immediately transmit- 
ted from one end of it to the other, and the sensa- 
tion of hcttt will iKCome so great that tingera of any 
delicacy would be unable to hold the charcoal in the 
experiment. The extremity placed in the flame 
will moreover be obscrred to grow red, and not to 
burn in so decided a manner as in the first coao. 

The theory bad before poioted out that the effecCv 
observed should thus take place . in the first ex- 
periment the accumulation of tlie caloric increased 
the ignition ; and in the second its transmission 
oppoaed the inflammation. 

These simple cxperimeuts may show the difference 
of conductibility between the two sorts of charcoal ; 
but OS they do not seem sufficient for naturalists 
accustomed to the most scrupulons researches, I 
have made use of the little apparataa wUch I wa 
going to describe. 

To make this experiment, a vessel of earthen- 
ware, or of wood, may be used, the sides of which 
are of equal thickne,«s. These sides should be 
pierced with two holes, from 0.015 metre to 0.029 
in diameter, for the reception of two charcoals of 
the same dimensions, the length of which should 
1>e exactly equal, and which should only difler in 
their state of carbonization. 

The external extremity of each of these charoooli 
should be hollowed, to receive the bulb of a 
thermometer, which should be kept in contact with 
it, and should be supported iu a horizontal pontioa. 
The vea:*el should then be filled with mercury, the 
temperature of which shouM be near ebullition. 

The result of this disposition must be, that the 
two charcoals would be in the same circumstances, 
fuuce their interior extremities ore exposed to the 
same source of caloric. 

In one of the evperimcnta nude with thia ap- 
paratus, on employing two charcoals of poplar, 
one in the first state of carbonization, and the other 
in llic second, and on using two Ihermomrtcrs 
marking 20*, ^Raaumur.) before the operation, I 
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(^Mtcrred ihmt the themiometer, applied to the 
charcoal in the MCOQtl itate, rose rapidly from the 
iulant that the vessel was filled with mercury, 
irhU>t the othtrr was fetntionary, aitd thsC it few 
XDitftDts aftcrwnrds it indicated .IK', that of the 
diarcoml ia the firat state of carbooizatiuii being 
»ti)( At 23'^, that is to any IS" below the first. 

rbe ihermometer, lod^d on the charcoal in the 
•MOod atafe of cirfooniuitioti, arrived to itj^ mirxt- 
m^tm of 40", while the othtr. after a long intrrval 
of linjc, did not rise beyond 25*^. 

II'"- InKt exjterimrnt leave-s no doubt reapeetiiig 
rHoce of condactibility of the two charcoals 

■ rjc ; and it proves besides, that the charcoals 
mhtKh axr condoctora of electricity are equally 
conductors uf CAlortc. 

Dnuitf. — It is known that. the specific gravity 
flf rharcvnta in general arises according to the 

1 .„ „f Ijjp wood from which they arc made; 

*• course of my experiment£ I have always 

■ 1, that those of e<iUQl weight in the first 
itate of em-lion ixation had constantly a greater 
bvlk than those in the second state, that is to 
mj, vfaich had been prepared id the cootrary 
dRsmstJuioea. 

To verify this first perception, I exaniiaed the 
d«a«ity of chan^nnU nf htack alder in their two 
ifartKft. To effect this deaiga, I weighed equal 
•Ohunea of the charcoals, divided to the same 
tbidcnets, and in the two states of carbonification 
tiresdy recited, and found that the density of the 
e^rroal of black aider, in the firjtt state of cnrboni. 
■tioDp ia to that of the charcoal uf the same wood 
h iKe Koond state, as 4 is to 3. 

I then took charcoala of the extreme limits of 
douity afforded by those lu my posaession, that is 
ta aay, poplar and guaiacum ; the woods of which 
W) for their respective densitiea 0.3012 and 1 .3132 ; 
bol instead of wetghiog them after I bad pulverized 
iheBB, aa in the ftrst case. I took their weight in air 
^ in water, in determining the tjuantity that they 
^k^rbed of the latter, and I then obtained the 
^^^bwioff results .- — 

Vbnoal of poplar, — lat carbonixation 0.12372 

2od carboniiation 0.16743 

OhiROalof Gaaiacnm, — 1st carbonization 0.fi8t78 

2nd carbonization 0.84^29 

Trom this table the consequence may be drawn^ 
tbat of Light wood, that of poplar for example, the 
c!arco«l in the first state of carbonization has a 
Anaty two-thirds of that of charcoal in the second 
tfllr oif carbonixAtion ; whilst for the more compact 
WMda. voch as that of guaiacum, the density of the 
ffesfeoal in the first state Is a little above three- 
Ibwlks of lltat of the charcoal in the second state. 

Theae experimenta prove, moreover, that char- 
coala nrrpared 5Y)m the same wood may be, with 
Rfiani to their density, distinguished into two 
rtaaaer, and that the most dense charcoals are those 
mhiA are eotkductora of electricity and of caloric. 



THE MYBIAMOSCOPE 

b a modification of that well-known instrument, 
tbt KjUaido»copG. Although the latter produccH 
fti most braatiful patterns imaginable, yet on the 
tf^l^itaat abake, (which can hardly ho avoided,) 
lb reflections vanish in a moment, never more to 
W Men. to the freai mortification of the artist 
vko mftj be ondeftTonring to copy its Protean 



shapes, and the instrument in its present slate is 
little belter than an uptiral toy. If some moans 
could be adopted to throw its beaiilifnl figuifis on 
a screen after the manner of a nmKi*-' Imithoni, it 
would then ftirntsh designs ad tnjinitum of tlie 
preatest use to carpet manufacturers, &c, — Thia la 
accomplished by the myriamoscopc which is thua 
conslnirted .— 

Pr'xrure two pieces of lookin;? gloss of the same 
aire, A A. join them together iw nt B with a strip 
of leather, which will act a^ a hince, so that the 
mirrors may be put to any aiiple required. Place 
two roIMrs beneath on which ofHx a piece of calico, 
D, which may be rolled off one and on to the other 
by means of two knobs or other contrivance. On 
the calico paste ornaments of various descriptions : 
those beautiful borders and flowers fumisned by 
papcr-h suffers are very suitable. It is rvtdetit 
that whatever objects may come in contart with 
the mirror, will according to their inclination form 
the most bcAiUiful designs — a Amall fragment of an 
omament will form a ccntro-pieco, and a part by 
reflection will produce a whole. 




The mirrors should be so adapted that they may 
be put to any degree of inclinaiiou. by means of 
two small slri[M of wood aflixed to them and 
reaching througli the sides of the box. The top 
of the box may be in pari covored with a piece uf 
muBlin, or some scnii-transporent subBtancc, in 
order to admit the light, and an aperture shonld 
be made in the box to roceivo the objects. 



LITHOGRAPKT. 

LiTRoonAPiiT is founded on mutual and chemical 
afliutties, which hitherto had never been applied 
to the art of engraving. Tlie dislike which water 
has for all fal bodies, nnd the aflinity which all 
compact calcareous stones have both for water 
and greiuy substances, are the bases on which rests 
this highly inlcrcsling art. 

The art of lithography may be divided into 
two parts : 1. The execution of the drawing ; 2. 
The printing. The former requires but little 
practice, as any person who undorstands drawing 
may meet with success : the latter is filled with 
diiliculties. 

The first part consisttf iu drawing on a atone, 
( which has been previously made perfectly level 
and smouLh,} with au ink or chalk composed of 
greasy materials, in the same way one would 
execute a drawing un paper with ink or coiumoiL 



on 
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eliftik : the second consuU ia taking libe Moac, u 
riM'eiTed from the drafUmui'f hftodt. and obtein- 
iiiH; laipiTKiions from it, u od« vnoM from a 
copper-platc. To obtAin these inprcMiou, the 
lilbwi^phic [iriotcr wets the whoU mttUcc u( th« 
stoDe ; but as th« gittaiy cbnlk, which constitatet 
tlie drAwing. bu a. Dttonl nvenkw for wnter. 
those nnrta of the ft4Me aUme whkjy u« not 
covered with the chalk iinbibe it. The printrr, 
while th« atone it atiU wet> puna a thick 
and ip^casy iak «Ter iti wholt muOtce v and 
tho greaaj Ifaies of the diavuif ncviTv the 
ink, while the wet surface of th« Mone Mftinca 
to take it : a sheet of pnper is now aliottgly 
pressed on the stone, which, recciTtnf the priatiiig 
iuk that has b(?cD applied tu lh« drawing, gives a 
reversed faG-«imilc of the ong;iital one : the atone 
is wetted afresh, again chuged with ink, and 
thuH a Bohcs of impreasioni are obtaioed. 

In the above descriptioD cooaiatj the whole art 
of liLhography, 

The s&nie result is obtained as in printing from 
copper-plate, but by diffcrtmt meaoa : the process 
of engraving is entirely mechanical, that of Uiho- 
graphy entirely chemical. 

Compotndon of Ink*, — This haa been prrpsxsd 
with grease, mixed with essence of tnrpentine, 
and with resins dissolved in apirits of wine : th« 
prcfcrcnco i*, however, given to greasy and 
resinons substances, combined with alkalies. 
Amongst the numbcrk'ss recipes for making 
lithographic ink, the following appeaiB to b« one 
of (he beat ; — 

Tallow candle, 2 otmcea. 

White wax, % ounces. 

Shell-lac, 3 ounces. 

Common aoap, 3 guiicM. 

Lamp black 

Soap ia the only of ilio above components of 
which the proportion must never vary ; it is des- 
tined, by lite alkali, which it conrains, to render 
the other ingredients sohiblo in water. 

It is nccrsnary, iu order to mix the above in- 
gredients, to hnve an iron saucepan, with a covef 
that closes bcrmeticAlly. The wax and the tallow 
uiubt be put in, and heated until they catch fire: 
while thoy are burning, the soop, (which has been 
previously cut into small bits) must be thrown in 
separately, and stirred the whole time; but a new 
piece must not be thrown in before the furmor arc 
melted. Tho whole of the soap being dissolved, 
they are allowed to bum until reduced to the 
volume iliey had before the auap was put in : 
great care, however, must be taken not to bum 
it too much. The shelUlac is now added, and the 
flame cxtinguised, if it has been possible to keep 
it lighted during tho whole operation, as it is oftoo 
RceeastTy to extinguish it in the beiriuning, and 
take tho saucepan off the Cre, to hinder the con- 
tents frfim boiling over. The flame being once 
put out, if all the suhstoncca arc not cuuipletely 
melted, they must be didsoWcd by simple ebullition. 

A amallminntily may nowbepuluuacold plate; 
if it works brlwcen the linprrfl like wax, it must 
be burnt a Utile more; but if, after it is quite 
cold, it is broken in two, and the bits will not join 
on being pressed with the Angers, about a dram of 
soap must be added to tlic mass in tiie aaucepan, 
and, the moment it is dissolved, the flame put 
out. 

It when cold, a piece of this ink is dissolved 
with water in a saucer, by rubbing, as one would 
Indian ink; aUhuU£li at Grst it appears but little 





tzidcnod I* iTiwilv^ ii wsS a& taua mis ««k tks 
voter, lad tmm « pvjM ^^ Jtmf lifaK. 

The ink bffooghi t» this gteic eC fcdnotMs, nft 
(he aanecBSB «pe» a rioFV k«, asd add aovw we 
Ump-bUck : it vfl an hv ohsenod, thai iW 
mew black isf«t ia, dw mmi mIbU* in vaiai iht 
ink will be. Tm m^ bfadE. Ww«rer. woald 
apoOit; fsagh—iy iigiaci— ttowakeUb4adi,. 
iaatead af thi U^hm^ m Btmak eaiag m^if^ 
it had bedfv tka&ik «H fM M. 

TheiiAisi*la«kp^^i mimtytUhmU 
caM in pnpcf nj1iiiiiin> mmiku ts canni|DM» «r M 
• slab of w a rb ls ( fia i iwrij mbfcnd latiih wp)| 
aud« whenitbvfiaatoeooCaBVMMBdbyaaoaM 
picee of aaiU* sff MOBS laid ifM a ; ii in hMlty 
cat into nqnarv bits, At ladfan iak. Thia com* 
poiitum k of the Vklitf ^■liaiiii to iiiiwirr 1b« 
success of the diiwiiiM csncatai ia nfc. U aan 
be aimiUr to Indiaa iak, fioH viiek n diffcfB aa^ 
in wei^t ud ku^iMk bat of whlKk it 
have the inctvn» tba bdUiMi 
•olability in water. Is cmb 1^ 
not been oompietely aocfiM^d, tht 
the means of •ocrsctiim >— 

To JUmtedf D^eem t^ tAe Smk.'-Thn ink 
soluble. — Add soap. 

It u soft, and attaches itsaU to. (ha 
Bum it more. 

Some lime after disaolring itia water, it 
thick and slimv, and reqnim n 
of water in order to be eaablod lo draw 
This ia the dcfacl of almost aU inks . it 
from iu being insnfficiently bnmod. Bom it 

The ink is not compart, and la fiiU of fanbblea. 
— It has been cast too hot on the aurble slab i 
cast it again when it ia less hot, and laj a heavifir 
stone over ic 

The ink has no tenacity. It seems composed of 
acorias. — Both these defects proceed, either f wBir 
its being too much burnt, or from its con 
too rouc^ black ; in cither case add equal 
of wax and soap, and mek on a slow fire. 

In all this manipulation, it is sai&cient to 
been informed of the qualities reouisitc to 
tote good ink ; and that the resdersnould re 
that, unless the contents of the nncepan be 
to a coal, Ihe composition cannot be qwiled ; 
that it is sufficient to add more or less wax and 
snap, or burn more or less, according lo the judg* 
ment of the person, and the state of the ink, to bt 
sure of ultimate success. 

CompoMition of UUiographic C/io^.— Chalk, ta 
be of a good quality, must be Arm, wiihoat b^nne 
hard, and must attach itself to the ston 
clogging. The cutlioga of the chalk mu5t i . 
solves into spirals, like wood shavini:*, :iii>i 
texturemtut De close and homogcDeuus, like 
of wax. 

The composition of dudk is atill more orb 
than that of iuk : more or less soap, wax, or 
may be added at pleasure, as more or leas 
tion may render these dUferent proportiuiia of 
importance ; and, as the eifcct of the caleina 
in a given time varies, accurding to the inteuaily of 
the flame, it is preferable to indicate, ofi we have 
done for the ink. the dilfercnt defects that chalk, 
may have, and the remedy. The reader may easily > 
imagine that it is impossible to give certain Tuie» 
for making chalk, when he is assured that itia] 
>ery ditPicult. even with great practice, to mako > 
twice following the same chalk : Uicie is always 
aome alight dijTcreuce. 






' ^< hnYB been maJe with bilnmcn and maa- 

-' they were too friabh?, and did not adhere 

Til inr ftone ; an addition of v&x wa^ found nc- 

tfnary Xo bind th« incredtvnts toj^tber. It mufll 

tL»- r..r,f.«..-.i_ however, that the chalk hitherto 

'uho^flphy is far from being perfect ; 

. has the defnrt of being too soft in 

(. It is very iropoitant to keen the chalk 

1 with glass stopppT^, as the least damp 

I'.TT the nature of it. 

Common soap, 1 ounce and half. 
Tallow, 5 ounces. 

White wax, '2 ounces and half. 
Shell-lac, I onnco. 

The wanipuUlion of the chalk is Ln ever)- 
mnrct similar to that of the ink, with the only 
' -^ r t;,c that a few drams of wax (instead of 
'-'{ soap) are thrown in, at the end of the 
. 'n. The burning nni«t be stopped aa soon 
u the chalk, when quite cold, breaks with a sharp 
snH tlftn frncture, and resists strongly Ute nres- 
ninsrft. Less black is put in the chalk 
ink; it is qutto sufBi-ient that the 
mark easily on the stone. 
. is t'jo soft, it must be burnt again ; 
a little more wai be added ; if filled 
, it must be cast hot on a marblo slab, 
^imullcr, and melted again with a 
; al ; lastly it must be cast in a mould, in 
( must bti strongly pressed ; fur the heat of 
■■"'^nds considerably the composition, 
' this precaution taken, it might still 
I pores which would destroy its com- 
pactiMSA. 

U a mould cannot be procored, the chalk mav 

b« owl in a amall linen bag, previously lined witli 

taae paper, well rubbed with soap ; it must then 

^- -^-t! pressed with a weight or stone placed over 

. :- chalk must be taken out of the ba^ be- 

- .8 quite cold, and cut in bits of a proper 

ikri'-t, «ithcf with a mould or a knife and ruler. 

(Jb be continued.) 

iCnOK OF WATER ON MELTED GLASS. 

Ma. PaiLKES, in his Essays, had adverted to some 
ifyaianees produced by water flung upon gloss 
«b«a in the furnace, which appear extremely 
ifeaag«, alilioui^h they were related to him by the 
«ait vnditpuled authorities. 

if a small quantity, even 6 pint of water, were 
Id b« thrown into a crucible of gloss in a melted, 
flr fmlber melting state, while the scum or sandiver 
If >poa its snrfiKCD. the water would be converted 
tMUntly into steam, so that an c-Tplosion would 
ti4c pUoe : mad if Cbe qoantity of water were more 
lirable, the furnace would probably behtown 



Bat what tbfl sandiver has been teummed otT, 
md tke gfass in qniet fusion, if water ia thrown on 
It, the globules dance npon the surface of the 
gliiM for a considerable time, like so many 
of quicksilver upon a drum head, while 
ilrvairotT is beafciBg it. 

r iiowever. a similar appearance to this 

U« in iron; for water evnparatei 

i,^, ; A pUt« of iron that is heated to red- 

B only, than from a plate that lias been brought 
»• wdbdnog heat, or very nearly to a hcot necessary 
it. 

in th« msonfaetore of Mack bottles, it 
[y bsppeoa that, while the workmen are 



oraploycd in monldlngand blowing the bottles, that 
the glass, or metal as it is colled, becomes too cold 
to work, so that thej find it necessary to desire the 
firemen to throw in coal and iocreaae the heat. 

This, however carefully it may be done, wUl 
aomedmea produce lo much dost chat the surface 
of the glass becomes covered with coal dust. When 
this accident occurs, it oocaaions such a motion 
within the melting pot, that the glass appears aa if 
it were actually boiling ; and if the metal was osed 
In this state, every bottle would be speckled 
throughout and full of air bubbles. 

Now, as it would be Tery inconvenient to wait 
for the whole of this coaly dnst to be consumed by 
the fire ; and besides, it might occasion the glase 
to boil over the edges of the melting pot, the work- 
men have to endeavoor to discover an easy and 
eiTectnal remedy for this accident, and this remedy 
is no other than common water. 

Whenever this ci rcunistance takes place, the 
workmen throw a Uttlc water into each of the 
melting pots. This water has the effect not only 
of stilling the boiling of the gloss immediately, but 
it also renders the melted metal as smooth and 
pore as before, 

Mr. Farkea considers this cnrioos and almost 
instantaneous effect, as probably owing to the 
water becoming decoropowd, and affording its 
oxygen to the cool dust, and thus converting it 
into carbonic scid gns, which immediately escapes 
and is dissipated in the atmosphere. 



COLORS FOR PAINTING ON VELVET, 
SATIN, SILK. &c. 

Afenttrum. — Dissolve three or four pieces uf gam 
tragacanlh in a tea cup full of hot water — strain, 
and add a little of this lo the colors, when you 
lighten them for a hut coat or ground-work, 
otherwise the colors will run. 

OroMffe. — Pour one ounce of dislillod rinegar 
on a small quantity of hay saffron. When the 
color is extracted, poor it off clear — add gum 
water when used. 1'his color does not keep bril- 
liant more than ten days in its liquid state, there- 
fore make only a lilile nl a time. 

GoUUn Yellow. — Turmeric root one ounce, gam- 
boge one drachm, rectified spirits of wine, one 
and a half oanco---dige8t in a warm situation for 
three or four days, then strain it. 

Le<tf »/tow.'-Frtnchbcrric8 bruised one oz., 
water three ounces — boil over a slow ftrc, until 
reduced to one ounce nnd a half. A few minulca 
before it is removed from (he ilre, add one drachm 
of finely powdered alum. Whcu cold, ■train 
and bottle it. 

ScaHtt,—}A\x as much of the orange color with 
the pijik Baucct as may be necessary to produce a 
rich scarlet. 

RoiK may be made to any shade by adding more 
or le«B lemon juice with the pink saucer, — a di- 
luted solutiuu of citric acid in water will answer 
the same purpose. 

CriiM&ft, — Lny n coat of pink saucer, very deep 
on your iutcniJcd <:rinicion ilowen, and aflorwartu 
a coat of camiino. 

Carmine Liguid. — Carmine ten grains— liquid 
ammonia ten drojis— distilled water one ounce,— 
shake frequently, it is fit for us€ in 'M) minutes. 

Dark Ptirple. — Liquid archiU half an ounce- 
twenty drops Mturatod loluUtff of pearlaab, and 
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five ^rrftiiii uf powdcrcj xhim — shake the in- 
gredients wifll lu^otlier ill a bcttle. 

lAffht Purple. — Decoclum uf lo^woud half au 
ounce— powuured iiluiii fi\ogrniiis — mixed. 

Lilac. — Same its purple, but made much tighter 
with gum wntcr. 

Brotcn. — Vory the tinta by adding either bUck. 
carmine, oninjcc, or Ipaf yellow. An infiuioD of 
Spanish liquorico, or tobacco* makes an eiceltctit 
brown. 

Drab. — Mix a araall quantity of Indian iiiV, 
TPith leaf y*lIow, 

Grey. — Indian ink and blur, diluted with gum 
water. 

Black. — Indian ink. 

Grvtn. — Vary the tinUof groen by adding blue 
or leaf yellow, qa required. 

Sap Green. — Csed in its raw Btatc. 

I'erdigria Cr«».— French Terdigria one ounce 
— dislilied vinccar, four ounces — boil for a few 
minutes orcr a alow fire, then udd one drachm of 
orcnm of tartar — when cold filter and bottle for'use. 

B'ue.— Prussian bine powdered, one drachm — 
oxalic ncid, one drachm— distilled watvr eight 
uuncea— it is incompatible with the otlier colors, 
but it forms a boautiAil ink or stainor, irithout any 
color. 



SINGULAR APPLICATION OF HEAT. 

SoMB years ago it wss observed, at the Comer- 
votoire dft ArU et Mftiem at Paris, that the two 
side-walls of a gallery were receding from each 
other, being pressed outwards by tbc weight of the 
roof and floors. Several holes were made in each 
•f the walls, opposite to one another, and at equal 
distances, through which strong iron bars were 
introduced, so as to traverse the chamber. Their 
•ends outside of the wall were famished with thick 
iron discs, 6rmly screwed on. Tliese were sufficient 
to retain the walls iu their actual poaitioo. But to 
bring them nearer together would have surpassed 
every effort of human etrength. All the alternate 
bars of the seriea were now heated at once by 
lamps, in consequence of which they were elon- 
gated. The exterior discs being thus freed from 
contact of the walls, permitted them to be advnnred 
farther, on the screwed ends of ^e bars. On re- 
moving the lamps, tlie bars cooled, contracted, and 
drew in the opposite walls. The other bars became 
in consequence loose at th«r extremities, and per- 
mitted their end plates to be further screwed on. 
The Arst series of bars being again heated, the 
above proceis was repeated in each of ita steps. 
By a succession of these experiments they restored 
the walls to tlie perpendicular position ; and could 
easily have reversed their curvature inwards, if they 
had chosen, llie jtallery still exists, with its bars, 
to attest the ingenuity of its prcsencr, M. Molard. 

MISCELLANIES. 

Sieam Dtrileri. — A gold medal was recently 
decreed lo the elder M. (.'haussenoL, by the Society 
for the encoaragf^ment uf Naliimal ludusti*)', for 
an apparatus lo render the cxpli»ion of slcam- 
boikrs Impossible. His inventinn is uiid to be 
perfect, both an rc^rds iU impruvomeuts on the 
safety-valve, and an ingenious conlrivanee to k^'c 
due notice nf danger lo the crew : while in the 
event of all the warnings of the macliiiicry failing, 
or being di.srei?arde<I, llie steam flows back upon 
ihe furnace, imd instantly cxtiiiguisbcs tlie ijre. 



flrrrF«*«;ir.— Anexbibilionf*"""T-"'v invented 
fij*c escape took place a ft'W d;i lir ioiuu' 

>ard of Uic workhouse *tf St. J - '' imin*lei; 

in thii presence of a nuiuberol the cliufdiwardeAS 
and orcrseers nf the varin(i«raetro|Kitt(an parishos, 
and other i;cnllemen. The »■ scujw in question ia 
the invention of Mr. Hawkins, «f Vii;o StrreU 
Rciiteiit Street, t asbier l« the ("ounly Fire Offic«^ 
and is certainly tlie ramt ^inipb' we have yet wit- 
nesse<L, its iwrtability being greatly in Its favor. 
tt t (insisis of three nq es, each 60 feet long, whieh 
may easily be carried by the pnlice, the weight 
bcion- iinly eight (Mrunds aii<l a hulf; and on Ibe 
otcurrenet nf a fire, one of thcH' ropes beinf; taken 
to an u|>-i>lair* window of the huuw on each side 
of timt on fire, and the end. at which is a vfrinK 
joint, thrown into the street — both can be joined 
with tlic third left below. An elastic belt nr«i 
also adde<l to (he screws, which sercral per»ma 
)>ajaing under their arms ilesccnded fruin the win- 
dows nf the secnnd flotH", n ilh the greatest e4M 
and safety -//iriT having been brought down in tha 
st}ace of tKC mintittM. A basket, or open bos, for 
the rescue of females orihildren, can alrabeat* 
tached to it, and their descenleflected with pcrlect 
«ifety. The exhibition appeared to eive the 
highest satisfacljoD to all wHa wiliiCKsrd it, and 
the cliurcbwardeiis of St. James' iujmediately 
directed Mr. Hawkins to leave one (or the u«i of 
thai establishment. 

Porcelain Lettert. — Those ar« intended to so- 
{lersede tlie ordinary wooden letters fised upon 
the facia of shop-windows, kc. Tbey are of eicxr 
color, and the gulden nuesare particularly beaDtiAil. 
Tliey arc cleansed most easily with a sponge, aod 
will shortly arrive from the manufactory tft 
SUffordshirc. 

To make Gold Shelh, or Liquid Gold for Primt- 
ing. — Grind on a 5ilab leaf gold with stiff gum 
water, or honey, very fine, aadiiig as you proceed 
moreof the gum water or honey, as yon deem nrees- 
sary. When the gold is redaoed to an impalpable 
powder wash It in a hrj^ muscle shell, with rain 
or distilled water, then temper it with a little of 
the chloride of mercury ; fix it to llie shell with a 
solution nf gum arahic in nhich husbeeu dissolved 
a HQiall bit of lump sugar. Spread the gold 
evenly over the surface of the shell and dry It— 
when used, it is with plain water only. 

The process for liquid silver is the samcas the 
abuve— only observe in uMng, temper it with the 
white of eggs instead of water. 
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GALVANIC APPARATUS,— BATTERIES. 



(Remmtd from page 7* J 

t paper on tliia cabject considered the simple 

oil liu, without a rcfeFence to any cuutinued 

of sneh art^^ and ftlthongh we hare dt^scriboil , 

pspera introduced in formtr pnrtii uf 

the tffccK and BppUcatiou of fiucli 



iimple ekmenta in producing certtin svpriiiog 
effects, (ihc electro-type for exunpLe,) yet it is in the 
repetition of thete causes, and the oocomulation of 
these galvuik circles, forming what is called a ^- 
vanic battery, that enable us to wttrirss this wonderful 
scifince in it« full po«er(, and to jud^uf its mifbtx 
influence over aoimste and tnoniinate nature. 
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The fiillnwing is s pliun tIt:»crij)tion of some gal- 
ratic hfttteric^ in the order in which they were 
invented. 

The tirst of these is callnl the Voltaic Pile ( Pig. L) 
which name equally expresses the name of the iuvvtilur 
«nd thr fthnjic of the instrument. M. Volta n*ta- 
rally <x>ttclu(l<xl that if one jmir of platei prodnoed 
a certain effect, twu pair wduIiI prodiuse a greater 
degree of force, uud ho on. To confirm tbeflUpi>o- 
sition he procured some piece* of zinc, and wjine of 
ailTcr, each a* big as penny piecen, and bIko some 
pieces of flannel eomewhut smaller ; these he piled 
up, first putting a piece of ailvt^r, tluMi a piece of 
lioc. th*'n a piece of tlaimel, wetted with water; 
again silver, zinc, flannel, and 6o on in regular order 
till some cooiiiderabli) number wan piled up — having 
■ wire at the top and another at the botlum of thia 
pile, sud pafifiiug the wires through the Umba of a 
frpg, B» in tlic simple Mitcriinctits, hv. found the 
maaolea infinitely more acted upon than by a simple 
pair of plates. Also he found that when a pile of 
40 or hO fum had lM*en made, thtit if. he wettrd a 
£nger of each hand and held the wire himself, he 
felt a slight shuck in the fiiigerM, thus establishing 
the first grand and important fuct as to accumulatiug 
the fluid. Subsequeot experiments showed that 
when the flannel was soaked in fialt and water, 
instead of water only, the effect was stronger — and 
still more 00 when a dilated acid was a»ed. 

During all the period of arranging the pile, gal- 
vanic action is going on, the surface of the metala 
becoming tamiahed, and the acid becoming ex- 
pended. Thus the pile has many inconveniences, 
bestdea the trouble of building it up — hence the 
Bubetitution of other contrivances, llie first sug- 
gested was the Coronne df Toxseti, as represented in 
Figs, 2 and 3. Fig. 2 representing u aide view of 
a aerioi, holding a dilute acid, and containing each 
of them on the one side a slip of »uc and a piece 
of copper, so tlmt the line of one cell is soldered 
to the copper of the next, and that in every cup the 
Uquid divides the metals. Fig. 3 shows the section 
and general orraugcment of these cups seen end- 
wise. Thia was, like the former, tho invention 
of M. Volttt. 

l*he next great improvement was that of the 
Trough B^tery, inrente<l by Mr. Cruikshauks. It 
consists of a btfuart; box, t'orined of baV^ wood, 
and having a number of groovea cot in tho sides 
and bottom, about half through the wood. 

In these groarcs arc fitted donble mctalhr ((latent, 
formed of equal-sized pieces of xinc and copper sul- 
dereil togetlier at the top, and ju!>l large enough to 
slide into the grooves made to receive them, and t&ll 
enough to reach toobont an inch from the top of 
the box. They arc foittfiied in with common elec- 
trical cement, made of rosin, bees' -wax, (one-fonrth 
part,) and red ochre, in the following manner: — 
Make the box and plat/-jt quite hot, and have the 
box empty, and the plate-s near at hand. Then pour 
into the bottom of tho box some of the cement, ao 
aa to cover it a quarter of an inch deep, and imme- 
diately afterwords put in ns fast as possible, that is, 
wbijp the whole remaina hot, the platon, one in each 
giroovc, and be careful to press tltem to the bottom 
of the box. This being done, let the wbolc remain 
tiU so cold that the wax at the bottom is sot— ^then 
lay the box on its side, have a little sHp of wood 
to extend from end to end, so that the cement 
poured in shall run down between the various 
plates, and not be ifpilled by runuinif out. Pour in 
a sufficient quantity of the cement and let it get 



cold, then taming the trough over fill up td 
side in a similar manner, the trough will 
plete, and the plates all fastened. 

The plates are tuually put half an inch or moiv 
apart, but thia occaaions great loss of power ; thsy 
should be as dose as possible together, not mereijr 
for the above reason but because the trough is thm 
more ])ortable and requires leu acid to fill it. Sal* 
phuric acid and water is usually employed whtn 
troughs are made uae of. They are conveoirot to 
practice, but hable to be injured by the warping of 
the wood, and the breaking of the cement — thii 
Impairing the insulation of the ceUs. 

Deferring till the next papcjr the dc«criptios and 
comparison of more modern ftrrangementa, we will 
notice two batteries invented by L<: Broame . for the 
purposes of medical galvanism. Ndther • 
however, ever obtained any celebrity, nur < 
be oousidered any longer of utility for any p m , 
aa the excellent coil apparatus of Mr. BacM viTmc' 
has superseded every previous instrument fur locih- 
col galvanic uses. 

Figure 5 represents a mahogany box, wl:h the 
upper half formed like alid. In this box : . 1 

a series of round double* plates, fixed on ai j 

the box is furnished with divisions of glass, and tiiv 
plates turn round, a pair in each cell — thua thtt 
galvanic power ia generated. It is conveyed by a 
wire ^m each end of the battery as in other in* 
stances — to the patient or object which ia to ha 
galvanized. 

Fig. 6 is an extensive series of metaltir doubleplnlcs 
OS before, not strong upon a cord. Tliey arc when 
in use, Buspcnded 00 two supports projecting above 
the eu<U of a long plain box — when to be used, tlia 
box is filled with diluto acid and water, and iJm 
plates are to be let down into it, when the galvaniri 
action ensues, or rather is said to enxuc, for as thera 
are no divisions in the box to insulate each paiti* 
cular pair of plates, the action of the whole is 
problematical. 

{To be eontuwed.J 



ON MADDER AS A DYE DRUG. 

Maddka, a substance very extensively employed la 
dyeing, is the root nf the rubia tinctorum, placed 
by Linne in his class and order tetrandria mo- 
nugynia ; and by Jussieu, in bis family rubiaceCy 
named from thia plant. 

Although madder will grow both in a atifT claypy 
soil and in Baod,-it succeeds better in a m^^ 
rich, soft, and somewhat sandy soil ; it is 1 > 
in many of the provinces of France, in .\i- 1«.^, 
Normandy, and Provence ; the best Europ^-itn 
gruwth is tltat which comes from Zealand. Although 
often attempted to he grown in England, its cultirB- 
tion has not succeeded here. 

The best roots are about the thickness of a 
quill, or at most of the little finger: they are 
transparent, and of a reddish color, with a Stniaf 
smell ; the bark is smooth. 

liellot ascribes the superiority of thr madder 
which com» from the Levant to the circumstonoc 
of ita being dried in thr open air. 

The red coloring matter of madder may be dis- 
solved in alcohol^ and on evaporation a residuna 
of a deep i«d is left. Fixed alkali forma in tUi 
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ft Tfetet, tba ralphoric acid a faira-colored. 
wA tiiv vnlphale of potash a har red precipitate. 
Vrertpttat«s of rvrioos shades may be ubtained by 
llttai* nitre, chalk, nfor of lead, and the tnuriate 
if Irnti. 

IW quantity of ozy-muriatic acid required to 
Iflrtroj the color of a decucUou uf madder, is 
dbmble what b nnaaaary to destroy that of a de- 
iSdtua of an equal weight of Braxil wood. 

Wotil would receive from madder oalyn [lerifihable 
4ye, if the coloring parCiclea were not fixed by a 
laae which occafioiu them to combine with the 
Hair mort^ intimately, and which in some mewnire 
4cftBitii them from the dcstrnctive influence of the 
4Br. For this purpose, the woollen stuffs arc first 
XaOed for two or three hoani with alum and tartar ; 
*Acr nliii^h ihey are left to drain: they are then 
thjirtfr irmng, put into a linen bag, and carried 
h ' ''e, where they are suffered to remaio 

L 

1 i.c i^ti^iinty of alum and tartar, a.«» well ok (heir 
pr«purtiua<, vary much In different manufuc tones. 
BlUot recommends five ounce* of alum and one 
of tartar to carh ponnd of wool. If the 
rtloa of tartar be increased to a certain degree, 
of a r«d ft deep and durable cinnamon color 
tlpra^ared; because, as we have seen, acids have 
• teBdeDoyto give a yellow tinge to the coloring 
flTOrJea of madder. Berthollet found that by 
mployti^ one-half tartar the color aenittbly bordered 
■Mre oo the cinnamon than when the proportion 
«M oraly one-fourth of the alum. 

In dyeing with madder, the bath must not be 
yWitiittiKl to boil, hecnusc that degree of beat would 
the £iwn-colored particlca, which nre less 
than the red. and the color would be different 
AOH that which we wish to obtain. 

Tbt quantity of madder which Mr. Poemer em- 
"'-'-* •' noly one-third of the weight of the wool ; 
£§tt adnaes only one-fourth, 
•ul be boiled for two hours with one-fourth 
^ mpperoaf i. e., green vitriol, then washed, and 
ifterwarda put into cold water, with one-fourth of 
madder, and theu boiled for an hour, a coffee color 
ll froductd. Bergman adds, that If the wool has 
Ml been aoaked, and if it be dyed with one part of 
mnuru and two of madder, the brown obtained 
krwnt^rt nnnn n red. 

-m ploys a solution of tin in Tarions 
. ihc preparation and in the maddcring 
J doth. He used different solutions uf tin and 
boikd that the tint waa always more yellnw or 
fasik-oolored. though sometimes brighter than that 
vblitaied by the roinmon process. 

Mr. Oubliclie dnctibes a process for dyeii^ Bilk 
witfk madder : — For each pound of ailk, he orders a 
bath of four ounces of alum and one onnce of a 
lohition of tin ; the H^juor is to be left to settle, 
«V^ ft T!< tn be decanted, and the silk carefully 
'td left for twelve hour*; and after 
jti, it is to be immersed in a bath 
ummg imif a pound of madder, softened by 
with nn infuMoii of galU in white wine ; 
tb ii to be kept moderately hot for an hour, 
dicr which it u tn bf made to boil for two minutes. 
1i%'h«A taken from the bath, the silk is to be washed 
teavtrammuf water, and dried in Uie sun. Mr. 
Srfdadie compares the color then obtained, whir-h 
li MTf permanent, to the Turkey red. If the g&lLs 
kt JiA oak the color is dearer. A great degree of 
Iri^^Ltaea* may be rommunicaled to the Arst* of 
tbosr ^ aftervsfds paaaog it through a tnith of 






Braxil wood, to which one onnce of solution of tin 
has been added ; the color thus obtained, he caya, 
is very beautiful and durable, 

Tlie madder red uf cotton is diatingui<li<sd into 
t^'o kinds; one is called simple ramlder red; the 
other, which i« much brighter, is called Turkey or 
Adriiiuople red, because it comes from the I^ewnt* 
and has seldom been eqoaUed in brightneas and 
durability by oar artists. 

Galls or sumach dispose thread and cotton to 
receirc the madder color ; and tltc proper prepara- 
tive is acetate of almnine. The nitrate and manate 
of iron, as preparatives, produce a better effrrt than 
the sulphate (green vitriol) and acetate of the same 
metal ; tbey both produce a beautiful and well 
saturated violet color. 



SPECIFIC GRAVITY 

U Uic rGlativc, compaiutlve, or apparent gravity ia 
ojiy body, in respftcl to that of on cq\iiil bulk or 
magnitudo of another body ; denoting thai gravity, 
or weight, which ia pecoliar to each species or kind 
of body. 

In Ihia sense, a body Is said to be apccifically 
heavier than another, when under the gome btilk 
it contains a g/caler weight than the other ; and re- 
ciprocully the lattiu' is said to be spcctfieally lighter 
tliau the furiner. Thus, if llicrc arc two equal 
spheres, oiu'li one foot in diameter; the one of 
lead, and the other of wood : since the leaden une 
is lound heavier Uian the wooden one, it iasaid to 
be spccidcally heavier ; oud the wooden one speci- 
ticftlly lighter. 

Tliis kind of gravity is by Mine colled relative ; 
in opposition to absolute gravity, which increases 
in proportion to tlie quantity^ or mass, of the body. 

I'or gases, common air Is the ituiudard ; Uiuii air 
ifl «aid to be 1.0000. and any deviation of grnviiy 
In other gases, is noted accordingly: thus hydrogen 
gas is 0.0732. Water is the standard fur liquids 
and solids; it is also Htatcd to be l.OfJU. but un a 
different scale. Sulphuric acid in comparison with 
it, varies in gravity, from 1.7U0 to LlKKJ. 

A body specifically heavier than a fluid, loses aa 
much of its weight when immersed in it, as i« 
equal tn the weight or a quantity of the fluid of the 
same bidk nr magnitude. Hence, since thespociflc 
gravities are ns thn absolute gravities under the 
same bulk; ihc specific gravity of tlic fluid, wilt 
be to that of the body immersed, aa Ihu part of 
the weight lest by the solid, is to the whole wcighL 
And hence the specific gravities of fluids arc as 
Lhc weights lost by the same solid immersed in 
them. 

As bodies spcciflcally heavier than water, when 
immersed tltercia, lose of tlieir nbsoluie weight 
taken inihe nir, what an equal quantity of water 
ill air would actually weigh; consequently^ the 
tiijfferencf o/ the tueu/ht n/ any tuck hudy, taken 
first in air, and afitrr-warda in water, wilt o/ways 
be the Just wetght qf a t/uanttty of water, equai in 
hulk and dimensions to those »/ the body under con- 
sideration: and will be at aU times /airly compa^ 
rabte vith it. 

'I'his famous proposition was first discovered by 
Archimedes, on the following occasion. Hiero, 
King of Sicily, ordered his goldsmith a certain 
quantity of gold to make tho crown royul. It was 
indeed well designed and finely ombclli&hcd ; but 
the artist it seems had made Crvc with some of his 
Majesty's gold, iiud hud substituted iu its room an 
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cqumJ quantity of lilTcr, or copper. Oa doUvory 
of the woik, A raspicion of tnal-practke arofle; 
tbo ceo wn wu ordered to be surveyed, and the 
Tcferred (o Arcfatmedu, witA uMtnictiona 
00 niemxiB to de&ce the workmanship. It Uy 
^long before this roathematiciftn, and the maker 
lu^bk lumeelf pretty Bcctire of hw payment, ll 
tppeaed, however, one day, as the philosopher 
ras itepping into a bath, tliat ho took notice thai 
^fbe water row in the both in proportion to the part 
of hia body immersed. From this accidental ob- 
•erratjoD he received a hint, wherewith he was so 
Irinsported, that, he jumped out of the bath, and 
nn, naked, about the streets of Syr«cuso, crying 
in s wild manner, J have found it i J hate fovmd 
it! 

In consequence of this speculation, he made two 
massj^s of the same freight as the crown ; one of 

Sold, the other of silver. These he severally let 
own carefully into a vessel of water, wherein the 
liae of the Raid might easily bo determined by 
BBsosare. Being of diiTerent specific gravities, 
iVber were, consequently, of diff^erout ma^itudcs, 
and, on immenion look up the room of dilTcrcnt 
qimnhtit-f orvraler; by cumparing these effects 
wiUi their absolute gravities in the air. Xiv became 
faHy mister of tlie relation in point of weight, 
which each of thew roelsis had to ^ater. and con- 
■eqncntly to each other. Ho then examined the 
crown iu the same manner; nnd by comparing tiis 
cbsorvations, he at length, detrcud the cheat, and 
1 iccurat«ly ascertained the quaDiitiea of gold and 
Silver which it contained. 

Rulea. — To determiite tht tpeaficgravity nj tolkh. 
— Fill a phial with water, and marie the wt^isht of 
the whole accurately, in yraina. Now weign luO 
crainii of the nubstancL- to be examined, and dmp 
it gTfidually into the wuicr, in the phial. The dii- 
fi-rrnt e in weijiht, of the buitlo with itJi contents 
•j,..« ""I .»,..■ it was filled only witli water, will 
• ' citic gravity i-f the substance 

! ' Q. For example, if the bottle 
|Weighii 4U griuns more than it did when it was 
~ id with water only, it shows that 100 groins of 
mineral displace only GO grains of water ; and. 
incntly, that it is of nearly twice the specific 
ly of water. 
Toftnd the BpteHfic gravity (/ a /fuut. — On one 
arm of a balance suspend a glubo uf lead by a fine 
' reail; Ami to the otlier fasten an equal weight, 
Iwhich muy just baliiitc it iu the opon air. Im- 
ihc glob'.' in \)\v lluid, and observe what 
Vright bnlonccA ii ihrn, and consequently what 
voil^t is lost, which [^ pmpurtional to thr specific 
pavitT M above. Aii'l t:uii. the proportion v( tho 
ffpMtJu gravity of uuc lluid to onutiier is deter- 
mined by iminursiii}:; tiiu globe Rucn-jnively in all 
lhi< flniila, and ubflcrving thr wci^ht<i loiL in r-Arh, 
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Tlw ■pectfie gnritifs u( the bndies mntAined in 
t%f! fort^ing xabXCf and in all tables of this kind, 
he cotuidered as the mean of a nambcr of 
iits madr on each, nnd therefore cannot be 
eofifiidered as ptrfectlj agreeing with the reaolt of 
• ilbigi« experiment, made for the jiorpose of deter- 
vdzung the B]>ecilie gnrity of any particular sub- 
itawe : becaote the parity, the temperature, and 
■m a l other caaie«, materially atfect (he reault of 
•a ctperiment of thiii kind. 
Thrw nuubere being the weight of a cubic foot, 
* eobic inches, of each of the bodies, in 
IQis oonceB ; by proportion, the quality in 
iQv Miner weight, or the weight of any other quan- 
tity, may be rcndily knotrn. 

f..r ^i^L.r.lf., Required the content of an ir- 

uf tnilUtone, which weiglu 1 cwt. or 

.foaaora. Here, as 2500: 1792:: 

t 'iZiy^ cnbic Inches the content. 

.. — To tind the weight of a block of granite, 

tbsue length is A3 feet, and breadth and thickneaa, 

tmk 13 fi»t ; being due dlmoonoas of one nf the 

of granite in the walls of Dalbcc. Here 

12 N 12 = 9072 fe«t is the cuotout of the 

- therefore as 1 : 9072: :3500 to 31762000 

K5 tons, 18 cwt. the weight of the atone. 

-'iitrtain the purity of tin, &c, pcwtercni, and 

dcvlere in tin, cast a bullet of pare tin, and 

of the mixture of tin and lead, wbicli they 

examine, in the same raoold ; and the more 

b«Det of the iniztore exceeds the ballet of pura 

sreight, the more lead they conclude it con* 



MAKING SHAGREEN. 

Ikis manafacture is one of those in which the 
and west of Europe are dcAcicnt ; Bhagrccn 
imleed but little used, an imitation of it in 
fMtr vulficing for the f^nerality of the osea to 
^noh H WB9 formerly B]>plied. 

shagreen is a species of leather, munuAu;- 
Uron the skins of horses, mules, or asses; 
particularly from the croup. The Orientals 
>lhc9e skins for some days to the air and sun ; 
liter which they ton them, and reader them ts thin 
poaaible. Mustard seed is then said to be placed 
the skin in rrgnlar order, the skin put into a 
I, and dried. The impression of the seed re- 
rwnaina on the skin, and, when properly prepared, 
Iha ahagreen is beautiful; but if by any accident 
tile tnpression la defective, the skin loses much of 
its nine. 

fifaagreen grows so very hard, as it dries, that the 
I^^TT*" case-makers ore obliged to soak it tn water 
tQ nsoder it fit for their use. 

I^ appearance of shagreen may be easily Imita- 
bed Id Morocco leather ; but this imitation is eaaily 
AstxngnJahed from the real shagreen. Shagrcency 
Uoroeoo leather is torn with ease ; real shagreen is 
that it cannot be torn by any ordinary 




KaI thagreen maf be had of any color, but the 
Ipty ahi^rrvti, manu&ctured at Constantinople, is 
Iki »oat highly esteemed, both for its beauty and 
WMilglll It also Is to be found of a black, green, or 
•Ute color, and red, which Isst is the dearest, on 
iBBOBOtof the cochineal used in dyeing it. 

flka Tttfka of Constantinople have the rcputatioo 
of bd^g t^ beat manufacturers of shagreen : then 



thiMe of Tonis, Algiers, and Tripoli. That msnu- 
ftuitared in PoUod is very harsh and nerer well 
colored. 

Sham shagreen is made by the Western Europeana 
from aheep and goat akins, wliich are first tanned, 
and then ahagieened, by beln? passed through a 
rolling press, theroUen of which arc engfnTcd, and 
heated as much aa may be, yet so as not to render 
the skin homy. The appearance of shagreen is 
perfect, but the toughness of the real is wonted, and 
thin imitation is easily torn. 

Ijitely a Mr. Merim^-e, in Prance, has attempted 
to improve the toughness of the aham ahagreen, by 
the use of the acid of wood, but with what lucoeaa ia 
not yet known. 



To the Editor qf the MagAzinf qf Science. 
Sir — The following is a description of a Filtering 
Machine which 1 have oo»stra<;ted, and liave had 
in use a considerable time, and strongly recommend 
it tn all who wish to obtain pure water, it being 
extremely simple an<L economical in its oonstructionf 
at the same time purifying tlie water, equal to any 
of the patent filter* now otTereil for sole to the 
poblic, and which many are prevented from udng 
on account of their expense. 




A represents a square or cyUndrical vessel made 
of any suitable material; the one 1 have constructed 
is of zinc, which is cheap and durable. B a par- 
tition fixed so as to divide the vessel A into two 
chambers C and D ; the botttom of this partition 
must be bored full of holes, or made about ono 
inch shorter than the vessel A, so as to allow a 
free passage for the water between the two cham- 
bers. £ is a cock to draw off the filtered water in 
the resevoir D. Procure some sea or river saud, 
and after having ire// washed it, fill both the chara- 
bens C D with the same, to the height of five or dz 
inches* After having done this, fill the chamber C 
with good charcoal powder, to the depth of two or 
three inches ■ -the nmcluuc is then ready for use. 
Pour the water tn bo hltert^d into the rhnniticr C, and 
it will descend gradually through che cluircoal and 
sand, and ascend through the sand in Uie duui^bcr U 
beautifully clear and pure. 

Particular care must be taken to thorongkiy 
cUame the tatui, and have yooiftM//-6un>i/cAa''eoa/, 
which ought occasionally to be renewed. A lid 
should be fittcil to the top to ki«p out dust, tiC 
And it ie an improvemeat to paas tlu; water through 
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« stTBiner, or eponi;e, pUerd ovrr the chamber C, 
this will prrreat the charcoal from becomins f""!* 
•U ftuon, from the (jroMcr impurities. My nppsratua 
which is only 12 inrhcfl tliBmeCcr, and IB deep, wilt 
filler about I gallon per hour, but of courw the 
rapidity 'yf filtering, and in proportion the purity of 
tite wAtt^r 6ttered depeudtt much upon th« dq»ih of 
the Btrala of sand and charcoal. 
TltuniU>u Lotlgc. ChcAiM'. S S, 



GOLD-LEAF 

UsifAtLY signifies fme pnUl beaten mlo plates of 
«i(cei^iD)i; Ltiiniie8&, which are well known in the 
arts ofpilding, &c. The prrparation of pold-leal*, 
according 10 L>r. Lewis, is as fallows: — " The 
gold is mellud in a black-lesd crucible, with fcjrac 
borax, in a wind.fumace» called by the workmen 
a v/ind'kate : aa s^un as it appears in ixTrTifct 
fuBion, it is poured out into an iron in^ot mould, 
6 01 8 inchos long, and J of on inch wide, pre- 
▼iously greoAcd, and UtiAlcd, 90 as to make the 
t&Uow run and smoke, but nut take llame. The 
bar of gold is made red-hot. to bum off the 
unctuous matter, and forgvd on an anvil into a 
long plutc, which is further extended, by being 
paaftcd repeatedly between polished atucl rollers, 
till it becomes a ribbon as thin ns paper. Formerly 
ihe whole of Oiis extension was procured by 
means of tiie hammer, and some of ihe Fn nch 
workmen arc still said to follow the same piaciicc : 
but iho ubu of the flattinF;<mill both abridges tho 
operation, and renders the plate of more unlfonn 
thickness. The ribbon is divided by compasses, 
and cut with scissors into equal pieces, which 
consequently arc of equal wcijthla -. these are 
forged on an anvil till they arc an inch square ; 
and aftcrwarda well ncaled, to correct the rigidity 
which the metal hna contracted in the hammering 
and flatting. Two ounces of gold, or 960 grains, 
the quantity which the workmen nsually melt nL 
a time, make 150 of these squares, whence each 
of them weigh six grains and two-tiAhfi ; and as 
*J02 fTRtris of gold make a cubic inch, tho thick- 
ness of ihc square plates is about the 70G part of 
an inch. 

" In order to the further extension of these 
pieces into Bnc leaves, it is necessary to interpose 
BOinc Knoolh body bclwcLMithom and the hammer, 
for Ro(\ening its blow, and defending them from 
the rudeness of its tulcnuedialu action, as also lo 
place between every two of the pieces some 
proper intermedium, which, while it prevents 
their uniting together, or injuring one another, 
may sulTcr them freely to extend. Both these 
cn<u are nnswort'd by certain animal membranes, 

" Tho gold-boaters aso three kinds of mem- 
branes ; for the outside cover, common parch- 
ment; for interlaying with the gold, flrrt the 
smoothest and closest vellum, made of calf-skin; 
and afWrward^ the much finer skins of ox-gut, 
fftript off from the largo straight gut slit upon, 
curiously prepared for this use, and hence called 
ffotd-bealer^ skin. The preparation of tl;e»c last 
is a distinct business, practised by only two or 
three persons in the kingdom, some of the par- 
ticularsof which have been already adverted to. 
The general process consists in applying one 
upon another, by the smooth sides, in a moist 
aiate, in which they readily cohere and luiito 
inseparably; sirctchnig them on a frame, nnd 
carefully scraping otT the fat and rough matter. 



so lu to leave only the fine exterior 
the put f beating ihem between dor, 
paper, to force out what um luusity may ici 
them, moistening them once or twice wiliii 
inlUMon of waxm apices ; and Uslly, drying 
jtressing them. It is said, that some cAlrll 
gypfluni. or plaster of Paris, is rubbed 
hare's foot both on the vellum and the ox« 
skins, which fllls up such minute holes 
happen in them, and prevents the gold-I 
sticking, as it would do to the simple 
membrauc. It is observable, that, notwii 
the Tast extent to which the gold is beaten I 
these skms, and the gront tenuity of 
themselves, yet they sustnir, continual rcp«t!l 
of the process fur several months, without 
tending ot growing thinner. Our work i 
that aHcr 70 or &U repetitions, tho akins,^ 
they contract no flaw, will no longer 
gold to extend between them ; but that 
ngnin be rendered fit for use by impi 
them with the virtue which they have 
that cvMi holes in ihem may be repaired hf 
dexterous application of fresh piece* of 
a microsftopjcftl examitmtiou of some akina 
had been long uncd plainly showed these 
Another method of restoring their virtue is 
interlaying them with leaves of paper niotsl 
with vinegar white-wine, beating them for a 
day. and afterwards rubbing them over as at 
«ith planter of I'arta. The gold is said Co 
between iliem more easily aftey they hare 
uHed a Utili; than when thry ace new. 

"The beating of the gold is performed oi 
smooth block of black marble, weighing from 
to GOO pounds, tlie heavier the belter ; about 
inches square on tlie upper surface, and sooiet 
less, lined into the middle of a woodeaj" 
about two feel square, so as that the surfa 
marble and tho £rame may fonn one 
plane. Throv of tlie sides arc fumisi 
high ledge -, and the front, which is ope 
leather strap fastened to it, which the gol 
takes before bim as an apron, fur preset 
fragments of gold that fall off. Three 
are employed, all of them with two nuind 
Bomoffhat convex faces, though commonly 
workman uses only one of tlie faces; the 
called the catch hammer^ is about four 
in diameter, and weighs 15 or IG pounds, 
sometimes 20, though few workmen con 
those uf this last »ize; the second, railed 
shodering hammer, weighs about 12 p<iunda, an< 
about the same diameter; the thud, called 
gold hammer or JituMking kammnr, weighs 10 ori 
pounds, and is nearly vi the same brLadth. 
FreiK'h use A hammers, differing both in sixe 
shape fVom those of our workmen ; i]iey have 
one face, being in figure truncated cone*. 
first has very little convexity, is near five tDcl 
in diameter, and weighs 14 or 15 pounds; 
second is more convex than the first, aboat 

inch narrower, and scarcely half ita weight ; 

third, still more convex, is only about 2 inches 
wide, and 4 or 5 pounds in weight ; the fourth or 
finishing hammer is nearly ns heavy as the first, 
but narrower by an inch, and the most convex «f 
all. As tliese hammers differ lo remarkably fi 
ours, it is thought proper to notice them, loi 
the workmen to judge what advantage one 
may have above the other. 

" .A hnndred and fifty of the pieces of the 
ftro interlaid with leaves of vellum 3 or <1 inrhf 
square, one vellum leaf being placed betw^tin 
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tn of the picc<>8, iind. about 20 more of the 
velfann losres nn uieuuisitles; uvu-rlht^bti is drawu 
*. ; ■ .il bulh ruUs, &i)U over 

k'ii ■ direiliuii, so that iho 

k> .... A cllnm leaves 19 kc-pt light 

•t .1 siilcfi. 'ihc whule is beaten with 

I'. !..tmmer, and cvury uow and then 

v.. >!uwn, till tiio gold is stjctohcd to 

i:. :|ie vcltum ; the case bet nir f rum time 

1- t fur diicovcriug how the extcnsiou 

p :io pjickct, at times, bciit and rolled, 

I- iwt^en llie h&ndfl, for proeuriug suf- 

II u to K^IU, ur, as the wurkmcn say, 

t. i^old work. The [iteccs taken out 

t . the velliun leaves, are cut iB4 with 

;. and the 600 divisions hence re- 

• '^Id in the same manner, with 

' skins 5 inches square. The 

: — . ..^..:i'.ed with a lighter hammer, till 

Ike coldou jilatea have again acquired the extent 

t/ihr skins, rhey are a second time diyided into 

4 ineol used for this division is a piece 

u: an edco. the leaves being now so 

nire of the air vr breath cou- 

•- knife. TIlcw loet divisiuns 

. .. , that the skius uceessary fur 

'wccn them would make the packet 

-. bouten at onco; tliey are parted 

nhich &rc beaten separately with 

iiiimmcr, (ill tliey are stretched for 

v,.r •■uifi i:;iiitothc siie of the skins; they arc 

Do« ftiund to be reduced tu the preatvut thinness 

• : . V »iU admit of, aiid indeed many uf Uiem 

his period break or fail. The French 

II. according to the minute detail of this 

^iv^-ci-i piven in the Encyclopedic, repeat the 

i)Tti4>-'ii and the beating one more; but as the 

• f gold. tAkcD for the first operation, hare 

lus the area of those used among us. the 

t' '"arcs from an equal mrca is the same 

>hi, vix., IG from a iquarv inch, {n 

itowcTor simple the proecss appears 

.iAMl deal uf address is requisite for ap- 

!ie hammers so as to extend the metnl 

ttmurnity from the middle to the sides ; one 

i a y my tr bluw i» apt not only to break the gold 

|^«Hc Kill I., eut iho skins. 

last beiifing, the leaves are taken up 

^7 i a cane iui>trumcnt, uid being blown 

l4l i^D b. LeaUier cushion, arc cut to a size, one by 

orcf ^ vi'.h a square frame of cane made of a proper 

with a frame of wond edf:e<l with 

.■:■ ihc-n fitted into books of 25 loaves 

; "f of whieh is well smoothed, and 

d-lwle to prevent their slicking to 

' ch, for sizing the leaves, use only 

, cutting ihcm first straight on one 

\\'iin irrto the book by the straight 

:'i:ig oU' the superfiiious ports 

I lie edgea uf the book. The 

. .L gold leaves is somewhat less 

•tquturo ; that of uuxb from 3 inches 

ihs. 

< ss uf gold beating is considerably 

ihc wcatJicr. In wet weather, the 

..cwhat damp, and in this state make 

1 of ibc guld more tedious: the 

xdio dry uid press them at every 

\ Hith care not to ovcr^dry theut, 

r ^nder them tinfit for furliicr service. 

complain more of frost, which ap- 

• t the metalline leaves themselves ; 

Si iTtiiT. a ciiid-leaf cannot easily be blown fla^* 

Inl bfMlcSk wrinkles, or roiu loecther. 



** Gold'Icaf ought to be prepared from the flnrst 
|Culd ; AA the ailmixlurc of other metals, thutigb 
in too small a proportion to scnbibly alTert the 
colur of the leaf, nould dispose it to the loa sof 
Its beauty in the air. And indeed there is liillo 
temptation tr> the workman to use any other; the 
great-er hordnesi of alloyed gold occasioning as 
much to bo lost in point of time and laboui and in 
the greater number of leaves tliat L>reak, as coii 
be p-itincd by any quantity of alloy that would not 
be ut oiicv discuverablc by the eye. All metals 
render gold hurdc-r and mure difiinill of extension: 
even silver, which in this respect seems to alter 
its quality leiis than any other rnetoj, produces 
with gold a mixture sensibly harder than either of 
them separately, and this hardness is io do art 
more felt than m the gold-benlers. 

'* The French arc said to prepare what is called 
the tjreen gold-leaf, from a composition of one part 
of copper and two uf silver with eighty of gold. 
bnt this is probably a mistake.- for such an admix- 
ture gives no greeuoess to gold : and 1 have been 
informed by our workmen, that this kind of loaf 
is made from the same fine gold as the highest 
gold>cnlored sort, the greenish hue being only a 
superficial tint induced upon the gold in some part 
of the process: this greenish leaf is little other- 
wise used than for tlie gilding of certain books. 

" But though ilic gold-beater cannot advan- 
tageously diminish the quantity of gold in the leaf 
by the admixture of any ntJier substance with the 
gold, yet means have been contrived, for some 
particular purposes, of saving the precious metnl. 
by producing a kind of leaf called ptwttf gold, 
wliooe basis is silver, and which has only a su- 
perficial coat of gold on one side : a thinner one 
of gold, laid Hat on one another, heated and pressed 
together and cohere 4 and being then beaten into 
fine Icares, us in the foregoing procces, the gold, 
(hough its quantity is only about one-fourth of 
that of tlie silver, continues every where to cover 
it, the extension of the former keeping pace with 
that of ibo lauer/' 



JAPANNING TUNBRIDOK-WARE. 

BY k rCKBIttlMSB-WAftE MAMDrACTUKEB. 

Stcccss in vorni&bing Tnnbridgc-ware boxes, &«., 
depends very much on the vaniisli euipluved — vie., 
white hard spirit, or Tunbridge.woic varnish; as, 
if this '\* not of tlie |>cculiar kind suitable, what- 
ever pains ymi may take, wit! be un.^uccessful : the 
white hard' vamifin uf the shops, though good for 
other piir]»o5cs, will not answer for this ; you may 
procure the rit;htkind at Smith's, 121, ForetStreet, 
Ciipplegate. It muKl ahvays be used in a room 
heated a few degfiMrs above summer heat If the 
rtxim is too cold, tlie varnish when laid on, will 
turn white— or, as it is technically termed, chill; 
and if Kk) hot. it will rise in small bladders or 
blisters. Botli these must be avoided. Use it in 
a pot witii a wire fastened across tbe lop, apuiist 
v^bich the Itwl, (a fUil camel-hair Tarni-.li irxil,) 
must be worked continually, to regulate the quan- 
tity in the tool at once ; the surplus running from 
the tool and wire ugain into the pot— it is nut so 
good fur keeping, and muiit be kept from tlie air 
OS much as possible : tbe highest rectified spirits 
of wine id the only tiling that will improve it if 
too thick, and soften the lotrl if it get^ quite hard. 
Tliis varnish I shall, in my future description, call 
spirit vamisb ; and 1 have been thus parCiculu-> 
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, m*mr t>r llic smooth colors, u 

-hisc-k, &c., do not require grind- 

^••l" *ir»l. 'Hic coh^rs when used nrc 

•►•f ■ « palpttf, or marble *lab, rather 

J0£j»Ua tajhil varnish, and thinned for iiw with 

CvllwtLiu> ; they rcijuirc <:-o|>al varnish enough in 

■kUT UiPin bind and dry firm and work free, hut 

«»l rnnuich to make ihcm nhimnj; or !slicky. Witli 

tbwft comrs, \oa mav jiaint Krn*>P^ "f flowers, 

[■Ih'Uk, ivralK'soue burdcrs. ur imitations of wood, 

[AbQ.j when gilding in wisheil. »m japan gold nj* 

lyt bearing in miud, ibul any crround color, 

m wond, St.c.,y u|>on which ^Id oruail^nls 

Fto ap|irar, mast have one coat nf spirit varnish 

crar it bcfttre "iizin^; whicli is always necessary 

wliMi flowers, ^lc, are painted nn a black or 

color grutiud-^llie spirit Turniith preventing 

miul color from wnrkiug^ up. Colored prints 

iwingK on iKipcr, patted clow and tight on 

wood, form a preity centre ; thiy must alwaya 

Iw ttizcil with iungla.<iH size twice over before tliey 

»re tarni?thcd over with ihr spirit rarnish. Have 

A little cu]t of turpentine by you when i>aiutin^. 

to uiui!«l4'n ihf penciU (camel-hair) and make them 

wtuV free — wash them in turpentine, and keep 

your colorK from the air as much as p<issible. 

The articles arc usually mado of eitlier horse- 
cfaeanntor i^ycainure wikmI, Uic whiter the better, 
andahonldbc w'tll OnishedofT with glass paper; 
iivipe tbem and give them one coat of spirit 
varnish — thi.i raises the grain; rub down with 
Abb glass |>aper when dry ; wipe from tlie dust, 
and Tar^ifili again with jtpirit Tamiflh. and they are 
properly prcpareil for painting; but prints or 
drawings must be pat on preWous to thia prepara- 
tion. In preparing articles for ladies to i>aint on, 
«i they UM water colors instead of cojul colors, 
emit tile two coatfl of spirit vami!>h, using instea^l 
« white yamifih mode nf finely powdered 6ake 
vtute and isiuglafs .siae, used hot, rubbed down in 
tbe same way and repeated. 

The pntoecsof vamlshiiig and polishing, after 
lAinting, &c., I will describe in my next paper. 

IYour*», &c. 
UEtn. 
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Aiumer to Query 167. — Preparittion of TVriey'j 
Crtipitjor haliftoiu. — First take the crop and free it 
from the thick coat of fat that cnrelopc!) it ; then 
turn the inside out. and wash lliu ftiou ont ; soak 
it in water for a day or two, then lay it nn a cloth 
and with a bone or wood knife, scraj)e off the 
internal coat of the stomach, wash it well, and 
dry it with a clean cloth ; thrn turn the crop, and 
b^iu the outside by IItkI making an incision 
through the external coats taking particular care 
not to cut through tbe uiembrauo ; draw the coats 
at once over the neck, which mttst be ciit long for 
ffteater couvenicncc in using tbe ballouu when 
luiflbcd. Proceed with the other neck in the same 
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wav ; tie it firm with silk, and cut It clow to tl 
body nf thr hnltnrai ; il muxt 1m- tlicn diste 
with wind and Imm; up In dry. Tbvy mar 
painted and Tumiihcd, hut will nnt require 
pmperly prepare*!. They may be wade 
enoui^h to contain a gallon of gas, and ao Light as 
to weigh only thirty grains, 

on of LemoHM U nude from the rind of 
fmit, by soaking, i)rcaHing, boiling, and after 
skimming off the nil. It is also made by distillation. 
EtMemee of LemoHs i§ the above mixed with spinta 
of wine, tliough the oil is often called eneocc. 
Syrup of Lt-monB U the same boih?d with nmr. or 
it may be made thus: — Rub the rind of a km 
on to loaf sugur. till all the oil cells on the 
side of the rind arc broken — then diaaolvc 
sugar in water. 

Printing im Gold and finnur.— Take japan 
gold size, and grind in it a yellow — any kind will 
do, as the color is merely tn give it a little 9trnng«r 
consistoncew and to cover any imperfection in 
printing. When the site is prepared to ihc co 
ftistcnce of treacle, it must he applied to the xy 
in tiio same niauncr us printing ink, and when 
impression in taken il is then covcrcU with fi 
gold bronze, by ineanit of a hare's foot. In : 
caiiea leaf gold is applied, and prrsacd on with 
llltle cotton wool. Enamolletl jiapcr or cards a 
the l>est for printing in i;old upon. 

Printiug in silver and in hruoze is conducted t 
the same manner. 



CORRESPONDENTS. 

Old Emiubi Imk may be hul of Mr. \V. G. Adianl. 

hittM, LoMdoo. 00(1 uf ail Stktlotwrt. 
Puiwhan'i CurTiiT <L>r MvMirB. H)4ill« and MerinolC, 

ntrsUr Kuw. Louden, utd uf tbe iBvantor. Oxford. 
J.ti..V. — CxMKNTa roK. Glaos — See V«iMM«ver'> ComMit. 

Vol. 1. To Ukc Grease from L^aUier. tbe b 
%iiow gf It to lay upun tiiv jilncv a |ia*tv ni.i 

earth and but Mater; tbe next Jay, if dry, bni' < 
J. NiCNLiM. — \n irett spUidle tbraugh IL, wlU aot 

power of an eloctrleal c^'Upder. 
Latiib Ciivcai. — Net powening the cocipniuid lath* ckac 

oat yet a roM eoclM, wa euobt ecwUmMi ihkt uibject, 

leu By tbe aaalftasee of eurvwpimdefitv. 
J, GAKLAvn. (Llit>oa.>— We an obliged for bin leuer. be' 

upon eomparlaoo. see that hii blowpipe u but a 

Uon of that of Mr. Palmer. menUooed m Nn. ^L 
B. B. — To dectioipoM water, a Kreatar heat U rcquiilt* 

the oombuitioii of tti hydroBi*n anennrarda yieM 

poaalng itcftin througb a furaacB, damtM catbcr th«^ 

cresMB the t-ITi-ct of tbe fire, 
H.V. — Ure*i DicUonarj' of Cfaemlftry b noeKr- 

rrft-rmice, but Draode'a Cbvmlalry wUI au^^ 

poae better. Aj to tbe tfuery on the wedgr^ 

be oo mollou In i*ttber- 
W F — The fault does nm lie with tho [•olidi at the 

but nM)«t llki'ly 111 tbe galvanic caniireUun*. 
A.^Th« profterty of odc lagredl«nt la no crtlerion of 

prnperly of a mlxuire Utto which It eDter*,. He may U 

to )lt|ani potuuue. 
T. K— Thry itre made of Puller's euUi and a lUtl* pflat 

wilb any Ibliig li> cojdr llioin. 
G. TuHLiN — Wu aball be niuebobUgid rorhta< 

parttculiifly Tur hia ••xperimcntK. 
J. W. CcuL— llie whole of his qucrlei tnuit be aMwmadl 

the MgaUve. We hive no recoUectiott of CMUvb^ 

eonimiuilcaUun he aJladee to. 



CutiiniuiiicatioM, Boulu !v*i Ilert<>w. 
iraUod, ate, lo b« addrened b> Ui' 
Preacut Street : to the Prtuter ; or i 
Letten muit be p«et paid. 
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THE mORAM\. 

Auovr. all tlie rontrivftocrs to grati^' the poblis 
carWi^y tfai* uIkjti; fiUitittiaii •ftanJ* rerUinly pre- 
nninmt. Tlu- iiiipoiing Dingnificeuce of the subjecU* 
the !«plfti[liiur of tbr pairttingi, the rivid Uluiioa of 
the scene — all conspire to render it ati ofyect of 
supreme interest and delij;ht to this sight-Mekin; 
nation ; aud llie populartky which it hiu attained, 
foondcd on the nire and permanent basis of real 
ejccdlencct is a certain indication of its intrinsic 

•Yalae u a work of art. 

The invention conMttd in placintj; the pictures or 

rpajnCed vcencrjr within n building so cuustructsd, 
that the aaloon or «inphitbt.>atre containing the 
apcctaton may be caused to rerolve at ititerraU, u 
mMj be desired, for the pui^tose of brio^inf^ in sue* 
oeisioD two or more distinct scenes or pictures into 
tbe field of view, and without the necessity of the 
spectators removing from their seats. Prom tlus 

••rnuij^nent of the revulviog saloon, the scenery or 
picture* themtelves may remain stationary, and will 
tlicrufore admit of the application of an improved 
method of distributing or directing the duylight 
upon or throtigh them, «o as to produce the efTccts 
of raryinj^ the light und shade in a more pleasing 
nunncr than has othern-isc bw.n aj^complished. The 
effects are produireJ by uiciins of a aumhirr uf culured 
transparent and moveable bliitdft or curtains, some 
of which are placed im»d ike yichtrt, for tbe 
purpose of intercepting and changing the color and 
■hues of the rays of liglit — which being pemntled 
to shine or pass through ccrtitin semi-transparent 
parts of the picture, produce many carious changes 
tn the appearance of the color, in }n'oportian as tbe 
colored blinds are moved up and down. This 
motion is performed in a peculiar order by the aid 
of oordi coiuuetcd with the machinery, whi4:h wv 

•4haU prwently describe. Other colored trans[urei)t 
blinds are situated above and in froat of the picture, 
which are also moved by Hues, and by that meflns 
distribute or direct the rays of light which are per- 
mitted to fall upon the "yice of the picture, and 

•thereby effect many surprising changes in the 
appearances of the colore of the painting. 

Fij. 1, in tlie engraviog, gives a horizontsl plan of 
the boildinK in the Regent's Park, in which arc now- 
being exhibited two magnificent pictures, each of 
them consistiug of several thouund sijaarc feet of 
canvas. A khows the plan of the revolvitig saloon, 
eonvenicntly hlted up with n circuliir range of boxes 
and scats at the back part, and with sc\-eral rows of 
benches in front; the mnsining space is a carpeted 
floor luid upon an Inolined piano, for ipeotaton 
who choose to stand. U B aliews the situation of 
one of the picturoa ; and C C the altnation of the 
other. O D are two lurgo windows, 5tted with 
grniind or M<mi>tran»purcnt glas4. to admit a portion 
of lif(hl behind the picture. The saloon is a building 
of a ryliadrical form, and hns a spacious opening, 
Z, in one side, fur viewing tho picture through. 
The diiors fur the adiui&Ainn and departure of the 
company are situated at S S and Z Z on the opposite 
aide. Tl»e spact'3 between the opening of tbe saloon 
and the pioiures is inelosed above and on each side 
by light Si2r««na, formlni;; a kind uf vista, (as acfln 
at fl (I and h k\ which, eoncculing the margin of the 
pietur- in a oerlaiu ckgiw the effect of 

panor 

Kii,'- _ .,,. . „u a vertical position of the build- 
ing and apparatus, in the direction of the dotted 
Ijno X tlrawn on the plan, and the letters of re^ 




femco are the same in both of the figurea for 
corrrapofiding parts. Consequently A rfiowa 
■alooa, tbe walk of whkh are rlcguitly ! 
with 4rafery and painted d^irP4 ; and t 
which is of a slightly conical tig^T- 
onunnifnted with a tranepamit 
designedly admits of but a very 51, 
skylights placed above. B is one uf the pi 
suspended from above, and kept in a proper 
of teninon fay umidl wrizlits hong on at hoi 
also at the side*, tit which place the tines 
weights |Miss over small pulJL'ys fixed to a 
rail not shown in tbe engraving. Before tbe 
D tbe colored transparent blinds are sovj 
tines, so as to be capable of moving up and doi 
In order to pass by and overlay each other; fiw 
these are represented at f, but there may be a cotii' 
stderably greater number used, which wit) depend 
entirely upon the nature of the painting or scalar) 
to be exhibited, and mofft, as well as the arrmfigv 
ment of their movementa, and also the color of llH 
cloth, be determined by the judgment of tbe patntar, 
P bhows a targe sky-light in the roof of tbe pit:tun 
room for the admission of li^ht upon the incc d 
tbe picture ; tbis window is likevrias fitted will 
groond glas<, and furnished with CranspM^nt foloavd 
blinds, as seen at F F, which mofe upon fa 
joints fixed to their uppermost ends, so as 
eapable of moving into rhe dotted positioa, 
permitting the rays of light to fall nao' 
upon the face of the picture ; when they are 
up as shown to the figure, they interice|>t part of 
light, and when brought fully up tb^y Bi«y be 
to close up the window entirely, and thereby 
all the rsys of light to pus upon the piotore 
the colored shades, so as to prodioe 
tbe shades and tints upon the picture. 

llie colored blinds are moved by cords 
which proceeding from them, pass over si 
near the top of tbe building, and tlim 
are attaobed to a long lever or balance, G H 
moves upon a centre or fulcrnm at A. This 
the apparatus is ritaated in that tntermediata 
of the building between the two picture 
Roen at k in the plan. Fig. 1. The lines K 
over small pulleys, 4', and over leading puUry 
silnated at tbe end of the roof of the baiUbll| 
after which they are attached to extremities et tlH 
blinds, P F, in order to close or open 
There sro five pairs of these blinds intlw Irngi) 
the building, but only one pair eihlbitcd in 
figure, The cords marked L, and tboaa msrked M 
proceed over Bmsll pulleys in tbe roof of the 
ing, and are then attached to the hanciwg 
The lower ends of these cords, L aw 
attached to the lever G H on opposite 
fulcrum, consequently, when tbe lever Is 
its centre, some of tbe blinds will ascend and 
descend, so as to pass over each other, and 
different tints of light : but no preciae or 
general rules con be laid down for these m 
they miut de|iend entirely upon the oatnra 
scene and the Intention of the artist. Whea 
desired to {vroduce the change in tbe ligh< 
shades of the picture, a workman draws tbe 
of tba lever slowly downwarda, bv tsmii^ 
wbuk P dunra in Fig. 1. and also by 4ottedl 
at P in Fig, 2, where two ends of a rope pi 
over pulleys, and are attached to oppoaite 
the lever G II ; this rope winds round a 
which is turned by a pii\ion and cog wbeel 
the windi P| snd the cuds of it psM off (m 
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ot tb< barrel. fO that » TAriety of flhangc* \» 
hy tumlnif the winch rouml ui contrnrj 
A btUnce weight is sttaclied to one 
OlA ti ttM^lsrer G H, for the purpose of baUiK-iii; 
of the blioOi. The sxtcoc of motion 
VMMMiA oolorcd blinds may require to 
rammiinicMti ft to Uictn, con be obtutkcd by 
nc tiwir Hues oc cordt to the lever G U, 
ti> or further from the centre of motiaiu 
Iki tfooT of the revolviug laloon is supported 

racvjAtroag timber b«me-work, which cousUta 
MBitnl ebaXk or ixle, a, hsviog Iwclrc limbers 
a«* ninilAr to those at pp^ aminged round it at 
liiUBCca in the maoAex of mdH ; tlio tf^itrc- 
of thr»e timber* are connected hy upright 
ftud the whole framing further strrngthened 
brace* and cross- timbers, which, pro- 
beiD one arm to the next^ arc fimily bolted 
aiLd form a |>entM(oaal fraaiinK. Ttie 
'thabera serve to carry tlie bearings of twrlvc 
tfnme iron alufU, which form the asis to tweK« 
-.vheels or roUiuv, two of whirh are shown 
i beve wbeeU roU ro«nd upo« the surface 
li. I urcuUr uctdl curb or ring* hrmly bolted to a 
of auaonry sitanled n|toa the top edge of the 
r wall U 0. Tlus wall having to sapport 
'^ ssynltuig amphikhaurtt abova, has » very solid 
[i.:jViii tn-.tfiy feet below the sarfaoe. The ooitral 
;boJ with a pivot or gudgctoo at its 
, which works in a bnist sti:p-pieoe, 
\)i »iili ud^uiting BfiewK, aud aecnrcty tise.d on 
r of mutoary. The cyliuddcol pare of the 
k abov* tbo Aoor is comimsad of light wood 
■aCernaUy decorated as before mentioned. 
\nmi 0I ths ihIouq is furnished with a gudgeon 
fiHtLin '.he ccolre, adApled to turn round in a 
adlxcd Ui otu of the priacipuls of the main 
la aecn at I. It shews a fky-light for nd- 
( Ught tliruugb tb« tnaapareul ceding of the 

i €Sttmit «t the cirdo described bjr the revolving 

«f (he nJoua, in exhibiiiog the two pictunrs 

ly, forma an arc of about 73^; and dnrim^ 

tlinl the saloon is in moLiou no com{Miiiy is 

to go in er ont ; hot when Ihd a|>cning S 

ia the proper sitoatioQ opposite to eithaf 

fKtures-, one of the two doori, « ;, of the 

will be found to correspond exactly with one 

door-wa5S respectively marked s ; shown in 

brick w&ll aurrounding the saloon» and 

•• vpcn a direct entrance to it. IM the 

of Hits drcolar wall a suitable room ot R is 

for such of the compoujr to wait in that 

• •ment the saloon u in motiun. 

-^' only to describe the method by 

-r.. ' ..., nf the saloon is effected, 

ry limited space allowed 
> |H>rt uf tlie mocliinery 
li not rery dear ia the Tig. 2. K portion 
of n wheel with eogs, o, is lirndy fixed 
ti ttr osatrtl shaft 0, so that its cogs ouy be 
fl^«|ed wsth the cogs of a pinion fixed upon a 
iKbakl sfciA. vUch hoe a beviUed wheel at its 
bmr rtmmityi this wheel is engaged with the 
1Mb vi aaoOicr brvilled wheel placed in a vertical 
I and as the azia of the lost-mentioned 
aUo a fxig wheel, they revolve together. This 
il Kt in motion by a Kmall pinion, 
•paralad npon by the turaiog 
-"h a fly wheel apoo the lamc axis to 



1LLUSTB.\TI0NS OF THB LIXX^AN 
SYSTEM, NAMING PLANTS. Ac, 

fJieiaMCiiJntm page i^.J 
The observations on pages 59 and 59 will readlljr 
RUfrgeat tliR method to be odoptcd in finding the 
name of on unknown plant. For esanipir, suppose 
we gal-lier one from the fields, ood posAcas some 
book whirfi «v know contains a dcscripliun of it. 
We may nut be aware of tht- name of the plant we 
have gathered, and coftsequently know not in what 
port ef the book such a description i« to be fvut>d. 
To ssecrtain this, wc unit proooad as follows t— • 
First, dkrrcttng tMir otumtion to the fiowers, we find 
UuU there nee tixa dtsUitct staroons) friw which wfl 
cuiicludu it to be of tke class Featandtia. Neat wo 
obst-mr Lhr niuuber uf styles ; there hiimg but ooOt 
the order it beloof;* to ta Moui^fcyria. We must 
now turn to Ib^ psoper class and oj dur in the book 
we po&ses.«. and then wa shall 6ad a sariatSLu^ 
Rmcra arrangrd under mch other, and vpry often 
cnllortcd \nto litllo gronpa. Reading uver the cha- 
racttTs uf these gviiera, our plant will agree with 
only one of Ihom — fur iiistoiuie. with rriniuln, or 
the Primrose fanitly, whusa cluuacters are, ndyx 
tubular and firc-toolhed ; corglbi salver* shaped ; it* 
tube cylindrical ; its mouth Open. Capsule ojicning 
with ten teeth. 

As these characters belong to no other genua. 
whatever, we cannot err thus Car, and it euly re- 
mains for us to discover what sptvi- - '" " nla 
we have plarkrd. Icr this pnrpusc w. 11 

a little further in the book, where Pn u .._ .re 

fatly deseribcd. and which the hHtrs. or e«r own 
ohferratlon, vHlI easily direct as to. Hero ftva 
British species arc described as foHowa : — 

* La.\VK« OKBSN. FtOWKILS TBLLOW. 

OyimMon /*r*»ro«r.. . Flowers single on the stalk. 
(Ulip, . Flowers many on the stalk ; corolla flat. 
Cmeatip . . Flowers many 00 the stalk ; corolla eon- 

cavi;. 

* Lkavkb hra^v. Fbowicnn piNit. 

BirtTt-rjft Primrose. . Leaves cnuiota; calyx ob- 
long, ovate. 

Soottuk i'rsmroM.. LcaTCft dentate; calyx swelled 
out. 

By attending to the above it is easy to know our 
phiiit. for iu it agree!) oidy wtlh the first dcMfip- 
tion, it must be tlia Cammon I'rimrwte, that "meeit 
nnil Koft-ryed rmhk'm of childhood," which greets 
UB with tlie promUe uf coming spring, and which 
brightens the mossy hedgivrowa with its smiling 
yelluw flowers. 

The oU)VQ niertiwf of naming unknovm plants is 
appliu'ablc iu all other cases,, both on wild and 
garden Ouwers : it implies but little Ul>oue, and 
uceupics, except in difficult cases, but Utrle time. 
Still Co the young botanist it may appear diflirntt, 
but let hira remember that every step In hi* progress 
renders what is to come more easy. When he 
knows one of tbt^ above .ipccics, be has but to look 
at four descriptions instead of five, whenever he has 
procured a tiecoud *iiec»c8 — a third x* sLiU more 
easily found out* and so uu in all iustancca. 

The followiug ubftcrvatioas on the varioas Ijn* 
nacaa clones, and exumplca of some plants found 
under each, will much assist the student's gc&cTal 
knowledge of classification. lie may gather any 
plant mentioned, and compare it with the character* 
of the cUss. 
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CliiBB I.— MovAxsiLiA. Two ordert 



% 



ConUinlng plaati wllb only I ■toju — , and I or S ityW*. 



J. >i 



A BfniiU c1juni» eontaininfr iimon^ its hjirdy plnoti, 
the elpgant Strawberry Illite, and the Red Cn- 
tnnthos, otherwiie called Red VnJeriui. ItJ hot- 
bonse pUnts an many of them interesting and 
bcoutiral ; amonf; them are the Gin^r, the Arrow 
Root, and the Tormeric. The Saltwort, the Watfr 
Slanrort, and the Mare'a-tail. are alt that EnKluid 
Mils her own ; and thcae, which are mud |iUata, 
Imt little besnty or interest. 

ClsM II. — DtANOMA. Three orders. 



y 




CflBtidBhn plaab mlib t lUmna, and 1, 3. or 3 stjla. 

i V.ir 

Ad interesting, though small cksa — many of its 
flowers ore both beautiful and fngraiit. l^e Jas- 
mine, the Ulac, the Rosemary, aad the Privet, are 
among them. Here, too, wc find the Olire, the 
Pepper plant, the Sage, (of which there are no less 
than 170 ipeclei,) the Veronica family, the Schi- 
Bsnthtts, and the curious little BLuIdcrwort, so 
remarkable for its root. In the second order is 
•Imoefc the only Grass which bears a scent ; it b 
ciUed the Sweet-scented Vernal Grass, and in the 
■pftaf oorera most of our dry and road -aide pastures. 
It is a fevorite with the cattle, and, when dried, 
will retain iU scent for years. 

CIui lit.— Tkiaxdaia. Three ofden. 



Plsata «ritb 4 ttasimu of tqual Itsf th. and I. 3, « 

b.V.ir 

We find but few p.anti, with four 
among them are some of interest. The H 
the fields is well known to us all. The Ti 
reeeptsole is so valaabte in fulling cloth, 
lesTcs are so farmed as to retain the < 
them, belongs here; so also does flu 
glossy'learrd Holly. The Scabioas, 
grass, and that vegetable ingrata, the 

Class T.— FsKTAKo&iA. Six ordoi 



^ 



rianls wUb 5 



a«id 1 . >, t, 4, S, ot maayt 



iM.^xm.«t 



'^ 



CsttUiabf plaau wlUi 8 fUrmiNi. u«t I, 8, or S ttylvt. 



\y.^ 



A elan cxtensire, important, and Taried. It 
contains, in the first order, the Crociu, the IHs, and 
most of tfa(^ bcAUtiful bulbous phints of South Africs. 
FoUowtng these are Domerons nuh.like plants of 
Mttre growlii, and the sacred Papynis, the plant 
llroiD whose pithy, nuh-Ukc stem, Uie ancients pro> 
cored there first, and, fur many ages, there onlj 
paper. In the second order is that numerous and 
valttable tribe, the Con, the Gnnes, the Reeds, and 



Fentandria containa. no leas than aboat< 
of the whole flowerinic plants. It begins 
rongh-lttTed kindi. The Bugloss snd the' 
arc among them. Then there is the hrrt 
•• For^-me-not,'* that blomms bright an 
the rippling stream. The curioin Piaipl 
Poor Man's Weather Ohus. is its near aj 
Then follow the aspiring BeU-bine. the \(M 
roac. and the fragrMt Violet, theCoffecthel 
the Capsicum, the Bobiam. the luarioos G| 
noble Teak tree, ^thit lord of the Asiatie 
and the shining Cnrrant. The poisonoos I 
the Nightshade, in which src the Egg pk 
l*vc Apple, and tltc PoUtoe. bear tbem 4 
in the first order. In the next com« that 
tribe, the Umbellat* plants, as the C*n 
PKTsler. the Parsnip, and the Hemlock, 
order Trigynia, among others, are the GneU 
the Elder, and the Sumach. In the oi ~ 
gynia ia but the Grass of PamaMUs, « k 
of oar mountain pastures. In Pi-nlagynid 
thiok-lcsTed CrasBuliia, the useful FUz, thf 
and the corioos Sundew. 





thaSogv Cane. 

CkM IV,— TXTIU.1«DR1A. 
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TUs oUm cLunij our Dodce from the beauty of 

■MBC vf iU examples, no less th&n frooi the utility 

if ttit rest. Mlio hu not obMrred and atlmired the 

rilpnt Ibnn* colon, ind beauty of the Lilies, the 

iHovdrop, the NardMOJ, the Tulip, the iIyiK:inl.h. 

isd mlaiust all Uic ntt of the balbs ? Tltese are not 

tH, rreu m the 61st orJer, for we have the noble 

&CUIU1 or FUnUln tree, tlie Aloe, Ibe Fine Apple, 

thr Bamboo aud Rattan Cane, tlie Piiu Palm, Lhe 

Yarra, Iha laly of the Valley, and the Ai{>ani^B. 

1W Ric«, Uwt valuable plane which pruwii in water, 

Thrrr nothing eU« fit for hnmnn food will flourish, 

mi] u'riirh nippUes with nutriment no less than 

■•third of the whole human race, belong to the 

Hkl onler of this class. In the third are placed 

Iar<ge family of the Docks, one species of which 

^ABttutBonSoneL 

(Cbntimud an pggr 112.) 

FROZEN WELL. 
KtAft Owe^, oecars this apparent contradiction of 
Mtnrp'f lawn, which is thus described by a correi* 
f(tt\'Ur>i m SitthMtm't Jcmmd/, 

The well is excavated on a table of land, elevated 

Ams thirty feet above the bed of the Sus^iuehanna 

Mfer, and distant from it three-fourths of a mile. 

JW irpth of the well, from the surface to the 

is said to be 77 feet ; but for four or 6ve 

bk the year, the mrface of the water ia 

•O aolid «• to be entirely useless to the inha- 

li|tat». On the 23d of the present month. (Feb.) 

[■WBfWiy ^th a^friend. 1 measared the depth, 

tolfNikd it to be 61 feet from tlie surface of the 

attk to tlw ice which covers the water in the well, 

mi tk<ft ice we foond it impouible lo break with a 

L weight attached to 1 rope. The iidee of 

irr iienrty covered with uinisca of ice, 

is; in the descent, leave but abont a 

I'uneter) at the bottom. A tbermo- 

IthQ bottom, sunk 38*^ in 15 
lhe sun, and 30" at the bottom 
_,., - - A\ has bern dog 21 years, and 
4ai tetonDed by a very credible person who assisted 
ll Ifte eusvation, that a man couhl not descend 
b««fl( in it for more than two hours at a time, 
ma «iih e^lra clothing, although in the mouth of 
Jbk; and the weathei' cxceaaivcty hot. The ice 
natil very late in the season, and is often 
p to the monthi of Jane and July. Samuel 
drew from the well a large piece of ice on 
la tMh dsy of July, 1B37, and it is common to 
Mil tkei« on the 4th of July. 
; Th> «cll &• situated in the highway, about one 
lAi Qorthweit of the villnge of Owego, in the town 
■4 eamtrf of Tioga. There is no ntber well on 
1m tiMft ol land, nor within GO or 80 rods, and 
Jbk that |H«*ests the same phenomenon. In the 
MBMlkia, hO rock or slite was thrown up ; the 
Wribr ii Dwvcr alTected by freshests; and is what is 
■■Aj denomittAted ** hard," or limestone water. 
A Uglu«4 flandte bein;;; let down, tlie flame became 
and thrown in one direction at the depth of 
i9 ftwi, Wt iraa qaite still, and soon extingniahed 
tflte bottom. Feathers, down, or any Ught sub- 
wheo thrown in, rink with a rapid and 
Kiisi tied motion. 
WnfM^^T SiUlman. in sttempting to folre this 
;><1 dUGcolt problem, obeervea : At 
rfl than 60 feet, water ought not to 
^^■'^•Ud have nearly the same tem- 
(A the earth's cnut, which is 
'7 atflkospberio varUtioiu, and 



solar influence, being of course not far from tl.e 
medium temperature of the climate. Could we 
Buppo» that compressed gases, or a greatly com. 
pressed atmosphere were eecaptng from the water, 
or near it, tliia would indicate n source of cold ; bul 
oa there is no such indication in the water, wc 
cannot avail oorselvis of this explaualioo, unless we 
were to suppose that the escape of compressed gas 
takes place deep in the earth, in the vicinity of Uus 
well, and in proximity to the wnter that supplies it. 
Perhaps, this view is countennnred by the blowing 
of the candle at the depth of 30 feet, blowing it to 
one ^ide, thas indicating a jet of gas which might 
rise from the water as low as its source; and evvu 
if it were carbonic arid, it might not extiu^uish the 
candle, while descending, as the pas would be much 
dilated by rommnn oir ; and still, in the pmgreM of 
lirau, nn accumulation of cnrbunic acid gas might 
take place at the surface of the water, aul&cient to 
ejctingiiish a candle. 

LITHOGRAPHY. 

(Bendmed from jta^ »5.) 
Uthogrophie Stones. — Any stoue which effer- 
vesces with an acid, which imbibes water with faci- 
lity, and is easily pcnelrmtcd bf greasy subslances, 
is 6t for lithography. It ii well known tliat rnr> 
bonate of lime fulfils these condition! ; next to silex, 
lime is the earth found in greatest nbundance on the 
surface of our globe, and chietly in the state of car- 
bonate. It is found, first, lu niassca in primitive 
beds, and almost always of a white color, and in a 
pure state ; Becondly, in transition beds, in m.i^i^M's 
of different colore, proceeding from Ibe dctritna 
of the first ; such are marbles ; thirdly, in bD<U of 
later formation ; in tliesc it is found in abniidant 
strata ; but it is neceseary to ohoose amongst these, 
as these beds or depnsits formed by water are almost 
always of a coarse texture, intermixed witlk crystals 
or filled with shells. 

By this it is easy to sec that litbograpliic stones 
are not scarce ; from the coarse calcareous stone 
which serves for buildings, to the compact calca- 
reous onea, which receive the polish of marble ; on 
infinite variety of other stones exist, wliich contain 
with lime, silex and alumina, and the two Utter 
even to excess, and which are all more or less proper 
for lithography. 

Lithographic stones may consequently be found 
in chains of mountains, on hills, and in plains ; 
those, therefore, who are in seardt of them, onght 
tu be provided with a smalt buttle of nitrin acid, 
and whenever a while stone is found which doca not 
strike fire with steel, it must be tried vtith the acid, 
and if an effervescence takes place, it is a litho* 
grapluc stone. The following are the rules by 
which the best may be selected ; — 

The best Utliographic stone bttlierto found breaks 
with a conchoidal fracture ; it is of a fine homoge- 
neous texture, its color is a uniform and ycUowi^ 
white, being nearly similar in appearance to the 
bone stones used in sharpening razors ; on breothing 
on them, a slight alominoos smoU, (similar to Uot 
of pipe-clay,) is perceived. 

The quarry from which the first lithographic 
stones were cxtmctcd, is still that which furnishes 
them in the greatest abundance, and of the largest 
dimensions. It ia situated at Solenhofen, near 
Papeulieim, in Bavaria. No quarries luthcrto 
known in France give atones equal to the German 
ones. 
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have been found near Cha- 
E, wtuidi in itoine reipects have » grent 
adnatig* mwtit the Bararkn ones j they ue nuch 
harder, of « &n«r (aitar*, they preaerve mucb 
Wtter the toft tinta ia eh^k aofniTiaft, and the 
hnpmaioaa are mach brighter. Kor these reaaoDs, 
the Preach atonea woutd bo &r superior to the 
Ocnmnt werv they nut intenperaed wttli innn- 
nenMa apoCa and dciecta, so tbat it ii eatremdy 
difficult to find one, 18 inotiM iquare, whidi u free 
from Iht^m. 

We have tried Knae atone* eitractad from • acw 
quArry, found near CHateUeraalt ; they appear to 
posseaa all the neeenary qualitiea : they may be 
procured of any «ixe ; they are white, alightly hi- 
clintu] to a grey, uce$sively hard, and highly alia* 
niiuuui ; ,tbey absorb both wvin and grens* with 
equal aviclity. Line* drawn upon thia atone print 
with great purity, and it ia perfaape paeiBrable to 
any other for ink dmwingi. 

Nut to tb«u! Btonef. which are the oidy ooee to 
be employed for highly fioished drawings, we may 
rank white inorbles, which are not bo proi>er for 
lithngra|ihy. After these, aome the common cal- 
cnreoiu atones, which prodaco drAH-ingi of rarioua 
quahliea according to the more or lean Aneneaa of 
their texture ; and last of all, the roaraeat caieareooa 
atones, which from the namber of foreign eubitancea 
tkry i^ootain, cannot be employed in lilhngmphy. 

Sawing and Polisfiint/ Me Slonet. — In order to 
withstand the neoestary pressure, a stone a foot 
ftloAre mu^t not be less than two hichee in Ihkk- 
ncaa ; and one three fcet square, most be at least 
four inches thick. 

When atones are e great deal thicker than ia 
aecenary, they may be divided by a saw and aaod, 
■a ia done with marble ; and after they hare bom 
squared, they must be rublwd face to face with 
Kuul and water, and the edges rounded with a file 
and smoothed witli pumice<atoae, using the sand 
fiiirr anil tiner by degrees, until the surface is per- 
f<fcily smooth and even, when the stone will be 
really for tlie dranghlsman. 

Dificmit grains are given, according to the 
iiKturo of the drawingi: fine and delicate drawings 
require a very fine groin, while bold and spirited 
one* require a coarser one. 

Hubbiitff off Chalk Draicingn. — When a stone ia 
done with, and it is wished to rub off the drawing 
which is on it, in onler to execute another, it must 
be first rubbed with sand until the tines of the 
drawing have disappeared ; it must then be washed 
with a mixture of aqtafortis and water, (in the 
prvportion of one port of add to twenty of water.) 
Ilkta operation is itidiisjiensable in order to destroy 
the former drawing, which otherwise would re- 
appear in the printing ; It ia then rubbed with fine 
Baud, and tn»tcd in every respect aa la the firvt 
pnqiaration of the stone. 

Pre/iaratiou f^f Stonet for Ink Dnatinft, — The 
stonn having been prepared with fine sand, aa ia 
done for ch&lk drawing, mu^t be well washed, and 
carried Co a table perfectly free from aand or dnst ; 
they must then be rubbed face to face with pow- 
dercd pumice-stono and water ; when per^wtly 
amoth. they muat be again washed. This being 
dime, take n large pumice-stone, of « linQ texture, 
BOd rub each atone scpomtely with it, und with a 
drcnlar m<>tion ; this most be continued until the 
Atone ia pulishcd, auj perfectly fixe from grain or 
tcratcnes. 

When it it wished to give a still higher noll»b» 



the stonea ore oftoa tabbed vitb a nf ana pi 
stone well powdered snd afted \ \k most be «OiN] 
wards waahed ud r oh heJ Tinlimllj- with • llMi| 
r«g; the atone it thm seedy for Ih* Anaghtem^ 

Hub^n^ nff hUt Dm/imp*, la oeder la rtiit of 
ink drawingi, the aurface of the attui' 
strewed with powdenul pcmice-aCem u>. 
another atone laid over it, and thus Chry uiut kl 
rubbed fiice to Cue natil the drawing d'tay]prsh 
ocid and water arc now to be p o n ro d oo Ae imi% 
which must be afterwarda waahod nd ppryoiel 
afreah is la the firat Jnatannt. 

f f>oriBiie< eo p^g9 19^ 

ASSAM TEA. 

It will be remembered that, 
the lea-plant being indtgci: 

Mr. C. A. Druce vraa sent tbi^L^- , .isic i 

country, and woa appointed raqwriniewlenl 
culture. He then procoedvd to raiae 
and, in the year 1858, tranaoulttd W 
eight chests of '* Aaaau Ten," coeIl 
320 lb*. it appcara. alao» that Mr. 
dr&wn up hu oecond Rapoit, whkh bM 
icoted hy the Tea Committee anfolatod by 
Bengal GoTcrmnent. 

Notwithatond'mg the tronblea in whkk tl>e fn 
of Aasam has been involved, Mr. Orice boe 
getkcr diaoorered 120 tca.tracia, aone of than 
cottcfkrive, both oo the hills aaul ia tiiv pUfaH 
whenot a lufficient number of leeda and 
might be rollecled, in the eoursa of a few ye«M» I 
plant off the whole of Aaoanit 

In 183B, on going ever one of the kitla 
inipore, about 300 feet high, Mr. Bnaoo 
a tea-tract between two and three aulea in I 
the trees were moatly a> tluek oa they fKxaU 
and tba tea-ae«d« (aniaUar than ha had aeea k 
literally covered the gronnd : this waa in tba : 
of November, when the treea bod 
fruit and flower on them. One of the Urgeat 
woa two cubita in circnmfiereBCfl, and fully 
cobita ia height. At the foot of the bill waa aa 
teo-tmct, and daubtle«g many of the Na^ 
covered with tea. Mr. Brace croaaed tiw 
river at the old furt of Gkergong, aa^ 
towards the hills, olmoft inniedi^ely flU 
tea : and iu two days journey ka aaw tUrlaa 
Farther south^wcfit, the small hills adioinisf 
hill were covered with tca-plonta. " IVe 
of the tea on the hilla ore of a pleaaaat, 
fragraocG, unlike tbe emell of othsr tea-pteta 
the leaves and fruit appear die vme. Thia 
be a deifgfatful place for tke raanttfkctBra of las, 
tbe country is well populated, haa abuudauoa 
water, and gr&in ia cheap. There is a asall 
called the Jbaugy river, at a distance of t«"> 
walk : it is navigable all the year roan-' 
canoes, which would carry down the tr : 
place ia only one aod a half day'a }0" < 
Jorafaant, the capital of Upper Aaaan.' 
west of Gabrew Porbet, (about twodaf* j' 
a village hihabited by a race called N'^ 
caree from Ibe eastmud, where tea abovi • 
oldest man in this village told Mr. Brace 
Ilia fiitbor woa a yoang man, he bad aad^i 
many others, andseMlodat Tipttm,opposi< 
that'thry hroogkl the tca.pbnt with 
planted it or the T^nm hiU* where it ex i : 
day; and Mut wkan he waa abnat aiait"' 
ago, ka w«f oompeUod to laava tSpoft^ ui' 
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md take iheltcr nt tfa« 
\»t BOW reifdM. Thb mm sud he wms 
fjf •«:«, and hit fethcT died « vtry old 
%* tti^r oti)y VAAfl mrl hj Mr. Bruce iii 
oeniA gin Kim any acccmnt of tlte 
Uie excvpliua of an Atiuni, who 
It wu Booka, or ibe first Kachftrry 
lltoai, who brougbt the Cea-pla»t from 
— h* Riid it wM written in his Putty, or 
Mr. Bmce found the old Norab mui*8 
; for the snpejiDtfnrirnt cleared the tract 
fbickeit, about 500 yanU by 300 : the 
MUi U9 fhther cut tbe plant down every 
, ttuC be mi^ht get the young Ictree 
^rt U accompanied by a map of Muttuck, 
Mad t^e rountry «e£t of the Boree Dibing 
tm\ng all the tea-trvcts that have been 
1 ; they are distributed oil over the diatrict. 
t docS nut prttirnd to %ay Ituw much tea 
ild all produce if fully worked. Until 
ily two Chinese black tea makers. 
native aasistantj ; each Chinaman, 
, cui only sapcrintoid one locality, 
a from the various otlier tracts, 
matt be broui;ht to these two places 
Hrnce, additional labourers must 
{doyul tn bring the Icavca from to 
tbe leaves, too, in the journey, 
rmeot, and the labour of only pre- 
Car in process that they may not 
morning is cxeessire. The men have 
: Tery Utc. and eonsequ^ntly the labour 
executed ; the leaves last gathered arc 
Tgee than they ought to be, for wont of 
and manufactured earlier — ixinse- 
U of inferior quality. This is men- 
the iarooveni£nce and expense of 
' te«>makcrs— 'ft disadvantage which 
with tbe luoceas of the experiment, 
ers that it will not become sufli- 
be tronaffrred to speculators, 
number of native tea-maDofa^turera 
to prepare the black and green 
100 available tea-manufacturers, 
worth while to take up tbe scheme on a 
Labourers must be introduced, in tbe 
, to gite a tone to the Asum opium- 
be great fear is, that three latter would 
comers. If the cultivation of tea 
i the poppy put a stop to in 
would make a splendid set of 
and tea-cultivotora. 
Um extent of the tea'tracts, Mr. 
to tlnse patches of plants which 
and doci not reckon the 
in Ibe forest and jougle. The 
lo thick as to impede each other's 
' innioff them, a snfficiant number 
found to fiU up the patches of 
• present tracts. Yet many tea- 
cut down, in ignorance, bjr the 
make Titom for the rice-field, for fire 
Many of these tracts have 
iMro vigorous than before. 

era that in Aasam, as in China, 

proitwce the Lett teas. In the low 

leen (o love and court moiature, 

pooUf b«t ranoing atreaoiK The 

iuiT« ibe water in and around them, 

heavy trc£.jungles. An extent of 

JOO will cost from '200 to 3C0 rupees, 

<k MfiDrdwg to the manner in which 



the miserable opiom -smoking Assaniflaework. l%ey 
will not permit tbeir women tn come tnlo the tea- 
gardens : whereas, females and ehildreti might ha 
profitmbly employed in plncklng and sorting leaves. 
But the gathering is hard work — tbe standing in 
one posithm ao many ha^ut oeottioM swelling In 
the legs ; as the Asaameae ]rfantB an not like thoio 
of China, only three feet high, bat doable that sise, 
so that one mnst stand uprigiit to pluck tbe l«Bve«« 
The Chinese gathor theirs squatting down. Tbv 
Asjiamcsc trees Trill, probohly, brrome of 'a smallar 
and more convenient size after a few years* enltiva- 
tion ; from trimming the plants, taking all tbedr 
young leaves as soon as they appear. siWI tnm lAta 
soil being poorer. IVanspl anting, Klso, heljjs to 
stnnt and shorten fhdr growth. The Chinese m- 
Bured Mr. Bruce, that the China planta, now 4jf 
Doenjoy. would never hare attained half their present 
perfection under (m years in tbeir own conntry. 

The sun tnatcrially aifects tht^ lenve^t for, ns 
soon OB the trees that shade the plants are removed, 
the leaf loses its fine deep green, and turns yel- 
lowish : but it Bl length changes to a healthy green. 
and becomes thkker than when in tlie ithade. Tbo 
more tbe leaver are plucked, the giratcr number of 
them are produced. The plants iu tbe sun have 
Rowers and fruit much earher than those in the 
shade; fiowers and seeds in July* and fntit in 
November. Some plants, by cold or rain, having 
lost all their (lowers, throw out buds mor« abun- 
dantly than ever. Thus, plants may be seen in 
flower ao late as March, (some of the China planti 
were in flower in April,) bearing tbe old and tbe 
new seeds, flowrr-buds, and full-blown flowers, aU 
at one and the same time. The rain, also, greatly 
affects tbe leaves, for some sorts of tea cannot ba 
made in t rainy dsy ; for instance, the Powehon^ 
and Mingchtntr. Tl>c leaves for these ought to be 
collected about 10 a. u. on a sunny morning, when 
the tlew has evaporated. Tbe PoKch<mg can only 
be manufactured from the leaves of the first crop \ 
but the Mxngvkew^ although it requires tbe same 
rare m making as the other, cnn yet be made from 
any crop, provided tbe morning be sunny. The 
Chinese dislike gathering leavca an a rainy day for 
any description of tea. Some pretend to distinguish 
the tea imade on a rainy day from that made on a 
sunny day. much In the same mam«r as they can 
distinguish tbe shady from tbe snnny teas, by their 
inferiority. If Uic large leaves for the black tea 
were collected on a rainy day. about savan seers, or 
fourteen pounds, would be required to make one 
seer, or two pounds, of tea ; but if collected on a 
suuny day, about four seerSi or ^gbt pounds, of 
green leaves, would make one teer, or two pounds* 
of tea ; so the Chinamen told Mr. Druce ; and 
from experiment he found their statement correct. 
The season for tea-making generally commencea 
about the middle of March ; tha stcond crop in the 
middle of May ; and the third about tbe middk ot 
July ; but tbe bme varies according to tbe raina 
setting in sooner or later. 

Wu now arrive at near tbe number of tea-planla 
cuUivated in Assam. Tbe China black tea-plants 
whiohwere brought into Muttack, in 1837, amounted 
to 1609, healthy and sickly ; and tbey moatly 
flourish as well as if reared in China. Mr. Brace 
collected about twenty. four pounds of the China 
seeds, and sowed some on the little bill of Tipum* 
in his tea-gardrn, and others in the nursery -ground 
at Jaipcre ; about 3,000 of which have come ap, 
are looking beautiful^ and doing very well ; hut the 
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Chiu McdUngs on Tipam hill have been dectrojred. 
Itie Ajsatu aod Cbioa •eedUngs are near eacb otbcr ; 
,tbo latter haTc « much djirker appenrwce— tUere 
lay be about 10,000 of them. In June and July, 
'1B37, 17»OD0 yauDg plants were brought from 
MutUck, and planted out in thick tree lunglci. 
Six or eight thoatand hod prcriooaly been planted 
tliere ; many of thcae died in cun5L-qucn[?c of the 
butfiUues ronslantly breaking in among them ; but 
the reit are doing well, tliough in jeopardy of Ibc 
nhoTf enemies. 

la iSliB, 52,000 young tea-plants vere brought 
lirom about ten milea ditUnce from Jaipore ; a great 
portioD of these hare been Bcnt to Calcutta, to be 
forwarded to Madras. Should they thrive there, it 
is Mr. Brace's opinion that they will neror attain 
the height of the Aisameae plants, but be dwar£ab 
like the Cbiacse. Transplantation should be done 
in Uie rains, when very hw, if any, will die, pro- 
vided, alio, that they are remoTcd from one sunny 
tract to another. Mr. Bruce believes the tea-plant 
to be so liardy that it would live almost in any soil, 
if it were only planted in deep t^hadc when tsken to 
it. Tlic roots should be well watered, but not 
inundated ; when they have taken hold, tlie shade 
should be removed. Prom moderately-sized plants, 
removed from the jungle to a garden, a amall crop 
cf tea Diay be gathered next year. From plants 
raifted from seed, a erop may bo expected tlte third 
yenr ; tiicy Kach maturity in six years, and live 
forty or AAy, 



METALLOCHROMY. 

CTq the Editor } 

Sir. — In experimenting upon this subject, 1 find 
that plaliaa may be colored eimilarty to steel, by 
rmploytng a solution of sulphate of manganese. 
The colors arc even more beautiful than those pro- 
duced on sicci, but the rings are much smaller. 
TXin positive wire must slightly touch the platina 
foil. I have tried a steel plate also in the same 
ihtlution, and find that colors may be produced on 
H ui a slight degree. 

The battery made use of was i Grove's battery 
of (wo small jelly jars, 

Trusting that it may afford aome infonnatiDn to 
your readers I have troubled you with this account. 

JOHN lAVAOI. 



MISCELLANIES 

CryttnUized Omaimentt, Aitim Baskets, ^'c. — 
Dissolve 2 lbs. uf alum in a quart of hot water, 
pour it into a Jar, and iinmer«c in it one of the 
folluwinfir or any aimilar articles, and tltere let it 
remain tilt cold, when it will be found that the 
alum has been deposited upon the object immersed 
in it in the shape of (he most beautiful white 
crystals. The objects mny be either some twiga.of 
a Irre, covered loosely with worsted, or eUe a 
frame-work made of brass wire, and covered in the 
same way ; it may represent a basket, crown, 
church, or in fact any thing that the taste of the 
maker can suggest. When immersed in the alum 
water it must be wholly covered with the liquid, 
and should not touch the bottom of the vessel. It 
may be colorf d by boiling up with the alum log- 
wood or orchill, for purple. Braxil wood or re<l 
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cabbage, for red. Turmeric or aaffrooi for aaiWi 
Gamboge or weld, for jellov. S^ gVMB 
blue, indigo, alkanet nxit, &e. Ac., A>r the 
they yield ; but if blue is dacirM, ioitead of 
use the sulphate of copper or bloc •tone. 

^^eeii of Mu$hroofn» <m t\t il Jr.— According tl 
Dr. Marict, mushrooms produce very diSanBl 
effects upon atmospheric air from thoae 
b;^ green plants under the same droomstant 
air is promptly ritiated, both by abaorbing 
to form carbonic acid, at the expesue of the 
ble carbon, or by the evolution of caibotoc 
immediately formed; the effects cppCBr to be 
same both day aod night. If frewi mnahroonu bc 
kept in un atmosphGre of pore oxygen gaa, a Urge 
proportion of it disappears in a few boors. O: 
portion combines with the carbon of the 
to form carbonic acid, and another is fixed fai 
plant, and is replaced by azotic gas disengaged 
the mushrooms. When fresh moshrooms are 
for some hours in an atmosphere of asotic gas, 
produce but little effect upon it. A small qoaatt^ 
uf carbonic acid is disengaged, and in some cam 
little azote is absorbed. — PhUot. Mag, 

Reduction of^fetal!ic Poitotu — Arttmicj. — Gobe: 
has found that formate of soda fumiahea tlie mosi 
ready meanH of reducing metallic poisona, not on)] 
when in the state of oxides, but as soiphurets. 
and is, therefore, of extreme impoftance in 
searches connected with medico-legal inquiry, 
substance to be examined is mixed with the (a 
and heated in the usual manner in a small gLaa 
tube, over the flame of a lamp ; the arsenie, if prcarw 
of course, sublimes. In this way Oobel has d*. 
tccled the presence of orpimcnt in the golden 
pburet of antimony, when present only In 
proportioa of one part to 1,000 of the an 
sulphuret.-^J'aArej — Berieht der Phff»^ W\ 
chqflen; Phiht, May, 

Mode uf yrgventing Bwr Jirvm bfcoming add.-^ 
A patent has been taken out, in America, for pro. 
serving beer from becoming add in hot weather, 
between the tentperatarea of 7<' and 94*. Ti> 
174 gallons of liquor, the patentee, Mr. S 
directs the use of 1 lb. of raisins, in the ft 
manner : — " Put the raisins into a linen or 
bag, and then put the bag containing the 
Into the liquor before fermentation ; the liqi 
then be let down at 65", or as high as 70°. 
bag containing the raisins must remain in 
until the process of fermentation has so 
vanccd as to produce a white appearance or 
all over the surface of the liquor, which will 
bably take place in about 24 hours. The bag^ 
tuning raisins must then bo taken out, an 
liquor left until fermentation ccasc». The 
of heat in the place where the working 
situated should not exceed 6G°, nor be less 
60"." To prevent distiller's wash from 
add, 2 lbs. of raiAlns should be put Into 1 
gallons of thewasli, the raisins being chopped « 
put in wtthont a hag; and 106 gMllois of hopl 
should then be put into the wash rat for erer^ 
eight bushels of malt at the time of washing^. an 
thrve- quarters of a pound of bops for every bush^ 
of malt brewed, to be boiled nn in the Uqnor in 
copper. — JoHfnal of the Franktin in*iitvt9 
America. 
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ELECTRICITY. 

f Rrmiaal /miu f^ge ii.J 

CwAY periofi mho u Bccutomed to or acqaainted 

icitii the use of an electrical macliine, is aware of 
the very great difference of appearvDoe and effect 
of a ball and a point when electrifted. The fluid 
pauca from or to a boll in a spark or cadden flash 
— from or to a point it proceeds ailently, gradually, 
rimI ia many eases imperceptibly, eren when in tbe 
gmlcst quantity, l^eini; aeen on th« point anly ttke 
a aCor, or a brush of li^bt. Also, it is well known 
Uut a {Niint aUraela the floid from a noch greater 
iliatoQDc then a ball docs — mni also in much greater 
quantity. Tfacae fteUM bvro giTm rise to very ini- 
lucrouB highly intnit iC'wg espcfimenta, and aiao 
direct tti haw to acw u nDl a ap, relmin, or dl«p«r«e tb« 
•lectrffcal fluid with tht? grentc^t facility and cct- 
tainty, at (he same time proving tbe laws by which 
the dilTerent appearances are obserred, and also 
ahowing the appltcatioti of them equally to purjioscs 
of amusement, instruction, and utittty. 

£j: 16. — Hold a sharp needle at a few inches 
■distance from a charged conductor, and try witli the 
•4>tb« hand to take a spark ; it will be found that a 
•park will not pass to the hand nnttl the needle is 
withdrawn, allliough Che needle may have been held 
•t duuble the diatance at which the spark would 
olherwiae hare flown across. This experiment 
ahuwa that during the working of a machine no 
•har|i points or edges must be any where around it, 
or they will all tend to draw off some portion of the 
fluid. So also it is requisite tliat every part of the 
electrical maebine, and moat electrical apparatus, 
must be made with well-rounded edges, and nitbout 
ludden prominences or projections of any kind. 
Every thing of this kind must be well freed from 
dust when in use, ox crcry particle is a point con- 
ducting away the duid : and not merely on the 
artictej and t«bl£ around, but still more especially 
from the wurking part of the machine Uidf, aa ti 
proved by the following. 

Br. 17- — Place a pointed wire on the prime 
conductor, turn the cylinder, oiid tuo whotu fluid 
produced will be disaipatcd by tbe point. TIim 
ffemale»» when electriHed by being placred on a glaia 
•tool, seldom give ao strong a spark as male persons, 
because of the pins in their dress, or their hair; 
the ed^ej of their garments, broachea, eir-rings, 
&c., being like ao many conducting puinta, which 
men'a drcsa ia more free from. Let it be remarked, 
hvwevcf, that points when covered up have not thia 
tendency to diwipate the fluid which chargea them. 
J£je, Ifl. — In tiie last experiment the point linTing 
been fastened to the prime or posittTC condurtor, 
gives off the fluid in the shape of a brush of light, 
as in Fig. I ; but if it be placed on tbe nrgntive 
conductor or oufthion, its chain being removed, ft 
will appear like a star, as in Kig. 2. This is seen 
olao by either of the following methods : — 

£.r. 19.~Take away the chain of the eusliJon, 
and plac« a pointed wire, a foot or more long, in a 
hole made on tbe top «f that cushion, and abo 
another timilar wire on the top of the conductor ; 
let tltt* point* of these respective wires approach to 
within A foot or less of each other, when upon 
turning the machine a bru^h of light will aj^pear 
ttjKjn the one, and « star upon the other. 

E^. 20. -^f the etuhion i>f the machine be not 
adapted fbr the purpose, hold its wire in the band 
towards tbe other wire, and tbe same appeatuoce will 
bv exhibited. 



The cause of thia la easUy explained. 
sitive wire ia giWag off the fluid, the 
receiTing it, (See Figs. 3, 4, and &.) 
passes from 3 with considerable impetne 
and aa the particlea of electric matter 
other, it doea not paas in a r^ular denae 
from 3 to 4, but divergea into a bruah. It 
vented, howerer, from diTcrging too fia i«j 
quence of the attractive power of the 
point 4, where the rays of fluid are again 
Were tber« no other force in action than 
traction on the ncgstirc aide, and repulaaon* 
positire, the arc of fltud from one to the (Klwr^ 
wonld be a|^dle*dkaped, u it ia in g«)i 
in free eta m i icity the repohioD from ths 
«Ue ia wnich gmter tfan the altnctiTC fen 
oegfltlTc aide— thns the fluid leviAig firoa 
acquires a conndenible impetus of momenluna^ 
carries it in some degree beyond the DcgatlTW 
before it enters, (as is represented by tbe 
lines S ;) hence the cause of tbe bnsh and 
of light. 

£*. 21.— i/erfrie FTi^er,— Place upon 
doctor a pointed wire, and balance upon thie 
or star of wires, every ray of which ia bent 
tbe end in the same direction, aa reper s eai 
Fig. G. The fluid issuing from tbcae rariova 
will turn the star of wirea round in the 
direction. 

Er. 22.Sman Orrtry. — Instead of the 
the lost experiment, support a small onvry,' 
OS in Fig. 7. with a single point near the ci 
jectiug sideways ; this also wiU turn nt 
exhibit the morioa of the moon round the 

£s, 2Z. ^Electric Orrery.— This aj 
seen in Fig. R. It rrpceaenta the sun, 
moon. The earth and moon are formed 
in the lost experiment; thry are balanced 
centre of gravity, upon a painted wire, 
ita other end the sun ; this wire has a point' 
Jeoting tidcwoyi near Its fartbeat estnntity. 
moon also bears a side point, thus (every 
being nicely balanced) the earth and moon 
round each other, and both together round the atm* 
making one of the best possible illustrations of 
real motions of these heavenly bodies. The 
apparatus may be six inches long ; the stin, 
be of wood. 

Kr. 2 i.— Electrical Pro#t.— Form n 
tn-o thin pieces of glass, and paste upon them 
of tin>fuil. just or nearly touching eeA othert 
witli a wire point at each end, support ^%> 
nicely, OS represented in Fig. 9. Turn the mac' 
when tbe fluid passing from the centre to 
the points will produce beautiful streams of 
conatautly in motion in consequence of tbe 
of the cross. Sole. — This cross may be 
xoolol instead of vertical. 

Rjt. 2o.— Make a windmill of card-board orl 
wood varnished, up ita centre put a wire, tbe 
end of which may flt a hole in tbe oandoecor' 
upper end must snp|>ort a needle put croi 
that its point projects through tbe bead of tfaa'] 
ready to beor tbe sails. Make the sails of 
with a fine wire running along the back 
encfa, a point of it projecting beyond tlie crtlwrl 
(See Fig. 10.) Let the centre of these sftilr^ 
small boll of metal, or else wood or prtfa gilt ; 
the sails in this ball, and [dace the whole upon 
point of tbe needle. Upon turning the maohl 
tbe mill will revolve rapidly. Thu appantttiS 
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Hilt irota one exU-cmit; to tho otUer, 
d» oUier pajU io prot)arCion. 

of flyen may be made to rtsToWe «t tbo 
if na^ rci7 Ui^it, azid delicately lap- 
aiTvijVuefit of ihu ItioJ !■ seen id Fig. 
iber of •imiUr contrivances may be 
rotuid-abouc, vach ai is leen at fiin, 
points which are to give it motion arc 
arooag these is 
■J*# BUctrieai IncUnifd Plane, — (See 
)>In vfaicta a flyer \& f^mifihed with a 
pulley at each end of an axis that 
It placed on two wires which are snp- 
Iglaa ; when this it connected with .1 
powerful machine, the flyer immediattly 

rotiad, and tr«Ter&es up the wires. 

■Rttciric Ftyer witA i(e//f.— This ap- 

irtaeoted in Fig. 13. It cousista of a 

[diflerently 'toned belli arranged upon it, 

• ^uf rod. and this supports a flyer, 

has dependent from one of its arms a 

a iLlk string bearing a brass ball, (the only 

wire is to keep the string somewhat 

Uu9 fifth arm of the flyer bearing a ball 

counterpoise for the weight of the wire 

.) To uicit, take away the conductor of 

and put the flyer in the same place ss 

■ Ot Uie coodttctor usually are, when it will 

and the ball strikidg against them, of 

belts. 

Id towards the ball of a charged 
tube (Fig. 14.) famished with a 
and contrary to the usual character 
It will take a spark ; this is owing to the 
Dilure of the conductor which connects 
the band or with tlie ground, 
pport a tpiral tube on a point, as 
ig. 15, and have a flyer aflixed to 
I) connect it with a charged prime 
when the floid passing away from the 
Cb« spiral on its axil. 



•iQ THE DECAY OF WOOD. 
b extracted from a paper read by 
of Bath, before the Society of Arts : — 
that the contact of water and air are 
CM of the decay of wood. If, there- 
can bt devised, by which the accesa 
■nd air can be prevented, the wood is 
decay. This principle may be itlus- 
'«n*i*oeing a cylinder of dry wood to be 
i cUm tube or caae, which it exactly fills. 
rnda of wLich are. as it is called, her- 
l» or entirely closed. Who will doubt 
piice of wood might remain in the open 
~ yeius unchanged ? Or let us tiike a 
lOfipotile iUuitratioti of tins fact— that of 
' to bitumen, or resin, in which a variety 
(, ftlsments of vegetables, and otliers 
fra^e substances, are seen em- 
iring be?a preserved from drciiy much 
'ggtf'^u^y* than a tfaoaiand years, and with no 
M lEwkacj to change for t«n times that 

ud moisture, Tarioos experiments 

of which the most common is 

with paint ; which is oil mixed 

capiiUe uf fiii'iug it the color 

it M wcU kfiuwn that Mveral of 



the oib, aa those of Uasocd, luuup-iced, ^c,» 
become dry when thiuly spread on any hard sub* 
stance. ThadryingquaUty is mucfatsaisled bybciac 
prarioosly boiled with certain motallic oxidot, moca 
especially that of lead, or litharge. The eraat ta 
formed is with dii&culty penetrated by moisture or 
air. For this purpoac, also, drying oil is spread on 
silk or linen, in the manufacture of DmbraUJia, 6ec 

Whcu psint is employed within doors^ it is cna* 
tomoT)' to add to the oil, besidas the coloring mutter, 
some essential oil of larpentine, which not only 
makes it dry more resdily, but, by giving it greater 
tenuity, causes it to flow more freely from the brash, 
and therefore to go farther in the work. For the 
same purpose it funns a part of the paint used on 
wood nud iron work in the open air, but most 
improperly ; for on rubbing wood piiinte<d white, 
and long exposed to the wi;atber, the white lead 
come* oH* tu a dry powder like whiting ; u if the 
vcbiclo which glued it to the wood hod been decom- 
posed and lost, leaving only the pigment behind. 

The composition, which experience lias pro\cd to 
be the best adapted for tho preservation of wood 
from both ipedea of decay, (six. the wet and dry 
rot.) is as follows : — Melt twelve ounces of ronn va, 
an iron pot or kettle ; when melted, add eight oanon 
of roll brimstone, and just when both am In a liquid 
state, pnnr in three gallons of train, or wliale nil. 
Heat the whole slowly, gradaaUy adding four ounces 
of bees' wax cut into H&all bits, frequently atir the 
mixture, and as soon as the solid ingredients aro 
dissolved, add as much Spanish brown, or red or 
ycUow ochn.\ or any other oolor. (first ground fine 
with some of the oil,) as will give the whole a deep 
shade. It will now be fit for use. Lay on thia 
paint or varnish as hot and thin as possible ; and 
some days after the first coat becomes dry, give a 
second. Those coats will preserve planks, Ate, for 
ages. Whst remains unused will become solid oi| 
cooling, and may be remclted for future occasions. 
Dr. Parry UKcd some of this compoailieci on elm- 
p&ling. which, eighteen yean after, was «s sound at 
when first put op. 

All the subslancei contained is this miilure are 
capable of perfect incorpurotinn with each other by 
heat, and when sep.irutvly expoacd, are with greet 
difficulty acted ou by nutrr or sir in any heat which 
occurs in our climate. They alunild be appbed hot 
with a couunqn painter's brush on the wood which 
is previously rery dry, so aa to sink deeply into Its 
pores ; and though at firat (bey are apporendy 
somewhat greasy whrn cold, yet after some days they 
make u firm vsruish, which does not ootDI off on 
rubbing. When it n required to give beauty to the 
work, coloring matters may either be added to the 
mixture, or afterwurds applied over it in form of 
common paint. Two coats of the compesMoa 
should always be given ; and in all cenpouid 
machinery, the separate ports should he so var- 
ntslkcd before they are pnt togethrr; sfler wbirh it 
will be pradeal Co give a tltird coating to the joinln, 
or to any other part which is peceiiarly exposed to 
the action of moisture, such as water-shoota, flood- 
gates, the beds vt carts, the lops of ftosts and rails, 
and all timber which is near or within the groood. 
Bach cost should be dry before the parts ere joined* 
or tlte lost cittit applied. 

This conipodiiiim will also prereat iron and ether 
metals from ruiititig. 

It is necessary to nnenlinn, Chat eonposHiont 
mutle of hot oil should, fur the soke of security, be 
bented in meCullic or gloicd e<ir(hen vessels, ia Ihff 
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open ftlr. For wbencrer oil ti brought to the 
boitiiv; point, or 612 deppron of Fahrenheit's tber- 
nemcurr the vmpour unmedUtel/ cotcbes firr, 
■IthDB^ not in eoatacfc with iny lUme : now tbon^ 
m lov«r d^ree of lempenture than that of boiling 
•hould bfl used in tHU prooon. it ii not alwayi 
praoCieabU either aactly to r^cvlatc the beat, or to 
prerent the orerfloinof of the materiaU ; in either 
of these caeei. were the melting perronned in a 
boun, the moat fatal aeddeota might follow. 

Pre«ervafJon of Wood by Charcoal.— Tiitt fol- 
lowing mt>de of prercnting rottenneaa in pales» 
wat«r-«boota« &«.. ia also recommended by Dr. 
Parry, who aayi :— 

** More than thirty year* ago thii fubject pre- 
eented itaelf to my mind, on seeing some water- 
abooCa, wfaidi had been pitched and painted in the 
common way, taken down in a state of complete 
rotteimeM. I bad read that charcoal barird in tbe 
moist earth, had come down to ua perfectly ftound from 
the times of the Romans ; and Uiat posts long 
withstood the same moistare, if the part intended to 
be pnC into the ground was charred all round to a 
certain depth. ImprcMed with this fact, I deter- 
mined to try an artificial coating of charcoal, and 
when new water-shoota were conjtruct4>d, 1 Htrongly 
and carefully rubbed them with a coat of drying oil, 
wbich I immediately dredged all over with ■ tliick 
layer of charcoal finely powdered, and contained in 
a moalin bag. After two ot three days, when the 
oQ was thoroughly dried, and firmly retained the 
part of the charcoal, I brushed olT what 
kioae, and over that wbich adhered 1 applied a 
coat of oommoQ lead-colored paint, and a few days 
aftor, a seoond. Tbe whole became a firm and aolid 
eniat ; after which the iboota were put in their 
pUcet, and being eiamined many years afterwards, 
appeared perfectly aouud. Any other color would 
probably hare succeeded equally well with that 
which I employed. I do not think that lamp black, 
which is a pare species of charcoal, would have 
answered the purpose of forming a thick defensive 
covering so well as the grosser charcoal which ] 
■aed. But whaterer sort of charcoal ia employed, 
it ought either to beyrefA rmadf, or htahd again in 
eloM veMelt, to a* to tsptl the waier which it 
■11 If win J attracta from the ur. It is to be observed 
here, that the practioe of pitching pales, &o., is 
both incommodious and ineffiractouB, as pitch is so 
liable to be melted by the heat of the aon." 



THB SINGLE KALEIDOSCOPE. 

ITS CONBTBOOTION AND DSB. 

In order to construct the kaleidoscope in ita most 
aimple form, we must procure two reflectors, abont 
five, six, seven, or eight inches long. These re- 
flectora may be either rectangular plates, or plates 
shaped like those represented in Fig. 1. baring their 
br(udest ends A O from one to two inches wide. 

If ^e reflectors are of glass, the newest plate 
(lau should be used, as a great deal of light ia lost 
fay eimiloying old plate glaaa, with scratches or 
imperfections upon its surfoce. The plate glass 
may be either quick -sUrered or not, or ita posterior 
•ornce may be ground, or covered with black wax, 
or Tamifh, or any thing else that reroorea ita re- 
flective power. This, however, is by no means 
absolutely necessary ; for if the eye is properly 
plaoodt the reAeetions from the posterior suilace wiU 
pearcely affect the distinctness of the picture, unless 



in very intense ligfata. If it should 
neceaiary to ettinguiah as completely aa 
extraneous light that may be thrown int 
from the posterior surface of the glais pi 
■ur&oe should be coated with a vareiah of 
refrmcttve and dispersive power aa the glaaa. 

fig. I. 





If the plates of ghua have been skitfnlly cA 
the diamond, so aa to have their edges Dcn 
straight and free from chips, two of the edpM 
be placed together, as in Fig. 1, or ooe edn « 
plate against the f»rresponding edge of ue I 
But if the edges are rough and uneven, ooe of 
may be made quite straight and free from a0 ii 
feccions. by griudii^g it upon a flat surface with 
fine emery, or with the powder scraped fr 
hone. When the two plates arc laid together* 
to form a perfect junction, tliey are then i 
placed in a bnue or any other tube, so at |0 
an angle of-l^", 3G°, 30^, or any even aliquot p 
a circle. In order to do this with perfect acci 
direct the tube containing the reflectors to aoj 
such aa M N, placed very obliquely to one i 
reflectors A O, and open or shut the platea I: 
figure of a star is formed, com|>nscd of d, ] 
12 sectors, or with 4, 5, or 6 pointa, oorreapo 
to angles of 45^ 36^. and 30^ When a] 
points of the star are equally perfect, and oi 
tbe lines which form the salient and re-Oil 
angles disunited, the reflectors must be fixed ti 
position by small arches of brass, A B, filed 
till they exactly fit the space between the opei 
of the plates. The platei must then be In 
this position by pieces or wedges of cork or 
or any other subalaiioe pushed between thea 
the tube. The j^reatest oare, however, mu 
taken that these wedges presa lightly upon t 
flectors, for a very slight force la capable of be 
and altering the figure even of very thick |^ 
gUss. 

When the reflectors arc thus placed in the 
as in Fig. 2, their extremities a E, 6 E, ne 
eye, must reach to the very end of the tube* i 
of the greatest importance that the 
u possible to the reflectors. 




The other ends of (he reflectors A O, 
must also extend to the other ntremity of tbe 
in order that they may be brought into cootao 
the objecta which are to be applied to tbe i 
meat. In using transparent objects, the cell 
contains them may be screwed into the end i 
tnbe, so as to reach the ends of the reflect 
they happen to terminate within the tube ) ll 
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thm coostnurtied is iacapable of bang 
t» «|Mqiw objnrtj, or to tniupareac objccU 
nAveied light. 
dta pUcea are luuroirer at the eye end, as in 
S, tii«> ao^ar point E ihould be a little uu 
Mm of tl»c axtj of the tube, in order that the 
Ptaiv ia Ibe centre of the brass cap next the eye 
f te brooght as near as possible to E, U^hen 
pUtBS have the nme breadth at both ends, the 
wr prnnt E will be near the lower drcumfereDce 
tf tiha tub*, as it is at O ; and in this cue it ia 
to place the eye-bole ont of the centre. »o 
« to be m Ihtle above the angular point E. This 
is leas elegant than the preceding ; bat 
thm adnntage of giving more room for the 
IvoUoQ of a featheff or a piece of tbJn wood 
vith leather, for the jmrpofte of removing 
vrluch ia constantly accumulating between 
la some instances, the plalea have 
together in sacb a manner that they mny 
oat of the tube, for lht> purpose of being 
but though this construclioii has its ad- 
jrct it reqnirea some ingenuity to replace 
-' irH with facility, and to fix tbem at the 
'Mon which a re(|nircd. One of tlie 
-iiC methods is to support the redector 
1:1 A tr^'^'ie cut out of a solid cylinder of dry woi>d 
e/ tim/1y the same diameter as the interior diatoeter 
• ' -1 tvtbe ; and aftw a slip of wood, or any other 
'<-e, is placed along the open edgca of the 
Lo keep them at the proper angle given by 
9, the whole is slipped into the tube, where 
lins firm and secure from all accident. 
tha length of the reflectors is less than the 
Aorteat distance at which the eye ia capable of 
■ring objects with perfect distinctness, it will be 
to placo at the eye at £ convex lens* 
focal length is eqnal to, or an inch or two 
than, the length of the reflectors. By this 
ma the obaerver will see with perfect distinctness 
objecia placed at the object end of the koleido- 
This lens, however, mnst be removed when 
th<? trDttrnmeat is to b« used by persons who arc 
Sbted. 

proper application of the objects at the end 
of th£ reflectors Is now the only step which is re- 
^«ircd to complrte the simple kaleidoscope. The 
»<thod of forming, selecting, and mixing the objects 
win be described hereafter. At present we shall 
vonfine our atCentioo to the TsriouH methods which 
»ay be employed in applying them to the ends of 
tfae redectors. 

Th<* first and most simple method consists in 
bringing the tube within half on inch beyond the 
«n^ of the reflectors. A plane lens, of the same 
dkasteff ■• tfae tube, is thoo pushed into the tube, 
•» •• to Couch the reflectors. The pieces of colored 
^asa being laid upon this tens, another plane leiu, 
bsvtBf its upper surface ground with fine emery, Is 
•ext placed above the glass fragments, beln^ pre- 
vmted from pressing upon them, or approaching to 
ibe first plane lens, by a ring of copper or brass ; 
tad is kept in its pUee by bumishlng down the end 
of tiie tube. The eye being placed at the other 
■id of the instrument, the observer turns the whole 
noad in his hand, and perceives an infinite variety 
d beaolifiBl fignnt tnd pattcnis, in consequence of 
tte sanowsrion of new fragments which are brought 
itfl the aperture by their own gravity, and by 
motion of the tube. In this rude state, 
the iostrument is by no meads susceptible 
«f Atferdil^ vcpr pleasing exhibitions. A very dis* 



Bgrceable effect is produced by bringing the daikest 
sectors, or those formed by the greatest number of 
rcdertions, to the upper port of the circular field ; 
and though the variety of {uittema will be very 
great, yet the instrument is limited to the same 
series of fragments, and cannot be applied to the 
numerous objects which are perpetually presenting 
themselves to oar notice. Theae erils can be re- 
moved only by adopting^ the construction diown in 
Fig. 3, in wliich the rcdectorB reach the very end of 
the tube. Upon the end of the tube A, Kig. 3, is 
placed a ring of brass, M N, which moves easily 
upon tiie tube A, and ia kept iu its phwe by a 
shoulder of brass on each side of it. 

/Tfy. 3. 




A brass cell, M K. is then made to slip tightly 
upon the moveable ring, so that when the ort! is 
turni.>d rotind by means of the milled end. at M N» 
the ring rosy move freely upon the tube. The 
fragmenta of colored glos.'*, flee, are now placed in a 
small box, or ohjwct phte, as it may be called, con- 
sisting of two glaases, one transparent and the other 
ground, kept at the distance of one-eighth or one- 
truth of an inch br a brass rim. This brasa nm 
generally consists of two pieces, which aorcw into 
one another, so that tlic object plate can be opened 
by onscrewing It. and the fragments changed at 
pleasure. This object plate is placed at the iMttom 
of the cell M N, as shown at O P, and the depth of 
the cell is such as to allow tlie side O to touch the 
end of the reflectors, when the cell is slipped upon 
the ring, ^\^len thi** is done, then Lhe instrument is 
held in one bond with the angular point E down- 
wards, (Fig. 2,) which is known by a mark on Ibe 
upper side of the tube a and b, and the cell la 
turned round with the other, so as to present dif- 
ferent fragments of the included glass before the 
aperture A O B. The tube may be directed to the 
brightest part of the sky in the day-time, or in the 
evening to a candle or an Argand lamp, so as to 
transmit the light directly through the colored 
fragments ; but it will always be found to give richer 
and more brilliant effects if the tube is directed to 
the window shutter, a little to one side of the light, 
or is held to one side of the candle — or, wbat is sdU 
better, between two candles or lamps placed as near 
each other as possible. In this way the pictve 
created by the instrument is not composed of the 
barsb tints formed by trannnitted light, hut of the 
various reflected and softened colors which are 
thrown into the tube from the sides and angles of 
the glass fragments. 

In the preceding method of applying the objects 
to the reflectors, the fragments of colored glsas arc 
introduced before the aperture, and pass across it in 
concentric circles ; ami as the fragments always 
descv^ by their own gravity, the changes in the 
pictmv, though infinite in number, constantly toko 
place ia a similar manner. This defect may be rr- 
medied, and a great degree of variety exhibited in 
the motion of the fragments, by making tfae object 
plates rectangular instead of circular, and moviog 
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them throQgh a groove cat in the cell nt M N, ia 
the wne mtnner u is Aoac with the plctarea or 
•llden for the ma^ie laathorn and solar microscope. 
By thu means the diJOerent frafmenta that preReot 
thcmadvea to the aperture tna; bo made to paaa 
acrota it in ererj- possible direction, and rery in- 
tereating effects may be produced by a combtDation 
of the rotatory and rectilineal motiona of the object 
plate. 

When the nmple kaleidoKopc i« appl)e<I to 
Opaque objects, such aa a seal, a vratch-chain, the 
aecond's-hand of a watch, ccins, pictures, gems, 
^elU, flowers, leaTes. and petals of plants, im- 
pressiona from smIi, &c., the object, instead nf 
being held between the eye and the light, must be 
Tiewed in the same manorr as wo vicvr ohjfcU 
throogh a microscope, being always placed as near 
tfie inatrumeiit as potaible, and 90 as to allow the 
ligbt to fall freely upon the abject. The object 
pbtes, and all transparent objects, may be ricwcd 
ID this manner : but the most splendid eoLhibltion of 
Ibia kind is to Tiew minute Fragments of colored 
glaaa, and objects with opaque colors, &c., placed 
ia a flat box, the bottom of which is made of a gbi^s 
mirror. The light reflected from the mirror glass. 
smd transmitted through the trannpiireiit frngmriit^, 
ia combined with the light reflected both from Che 
transparent aud opaque fragments, and forma an 
effect of the finest kind. 

COfiUiiutai on page 13S.J 



DISCOVERY OF THE MARINER'S 
COMPASS. 

Much interest mtut for ever attach to the dis- 
covery of tliis instrument, and yet there are few 
aubjecta concerning which Ic^s la known. Foralong 
period, the honour of the invention was ascribed to 
Gioia, a pilot, or ship's captain, born at Pasttano, 
a small Tillage situated nrar Malph), or AmalA, 
about the end of the thirteenth century. Ilia 
claims, howerer, hare been disputed. According 
to some, be did not invrnt, but improve it; and 
according to others, he did ncitlicr. Much learning 
and labour have biTcn bnitowed npon the subject of 
the diftcoTirrT. It has been maintained by one class, 
lliat even the Phnpiiiiinns wpro the invrntora ; by 
another, that the Greeks and Romans had a know- 
ledge of it. Such nutions, Lowerer, ha¥e been 
completely refbted. One piuaage. neverthalMi, of 
a very remarkable chnmrter, onnirs in the work of 
Cardinal de VUty, Hiahop of Ptolemafs, in Syria. 
He went to Ftilmtine during (he fourth erunadp, 
about the year 1204 : he rttumed afterwards to 
Europe, and subsequently wtrnt bnck to (he Holy 
Land, where he wrote his work entitled " Historia 
Oricntalis," as nearly as con be determined, between 
the years 1215 and 122U. In chap, loi uf that 
work he haa this ringular pHsnage : — " The Iron 
needle, after contact with the loadstone, conatantly 
tarns to the north htar, which, as tlie nxfs of tb« 
firmament, remains immoreable, whilst the others 
jwoItc 1 and hrnce it is eatentially neces4ary to 
those narigating on the oceon." These words are 
as eipHoit as they are extraordinary ; tbey state a 
lact, and announce a use. The thing, tlierefore, 
which essentially constitutes the compass, muat hat^ 
been known long before the birth of Giola. In 
addition to this fact, there is another equally fatal 
to his clnims as Ihe original discoverer : it is now 
Wttled beyond a doubt, that the Chinese wore ac- 



quainted with the compass long heiore. the Sa- 
ropesns. It is certain that there are aUosioaa Id 
the magnetic needle in the traditionary period of 
Chinese hialory, about 2600 yean bef o«« CkriM i 
and a still more credible account of it ia found ttt 
the reign of Chingwang. of the Chow djnaalft 
before Christ 1114. AJl this, however, may b« 
granted, without in the least impairing the just 
clainu of Gioia to the gratitude of maukind. Tlia 
tmth appears to be this : the poaitioa of Gioia. in 
relation to Che compasa, wa» precisely tliat of Watt 
in relation to the steam eng'me — the element exiatssA« 
he augmented its utility. The compaai used by tlw 
marinora In iIm Mediterranean, during the twelfUi 
and thirteenth centuries, wus a very uac«rtaia sid 
unsati&faclury apparatuji. It consisted only of ft 
magnetic needle floatiug in a vase or basin by mcaiu 
of two straws or a bit of cork supporting it 00 CW 
surface of tJie water. The compass used by Um 
Arabians, in the thirteenth century, was an tostiu- 
ment of exactly the some description. Now thu 
inconrcnicnco and inefficiency of such an apparsitiiA 
are obTious ; the agitation of the ocean, and tht 
tossing of the tcmcI, might render it o^eaa in & 
moment. But Gioia placed (he magnetised neodla 
on a pirot, which permits it to turn on all todtm 
with facility. Afterwards it was attainted to a card, 
divided tuto thirty-two poiuts, called Roaede Vents; 
aud then the box containing it was sutpendcd in 
such a manner, that however the vesael mtglit b< 
tossed, it would always remain hohxontal. Tbq 
reault of an investigation participated in by men of 
various nations, and pns^easing the highest d^grre 
of competrnry, may thus be stated. The diaoormr 
of the dirfrtiTc virtue of the magnet was qmhmi 
anterior to the time of Gioia. Before that ^f"^< 
narigators, both in the Muiliterranean an 
seas, employed the msgnetic needle; but L>i 
his valuable improvcnieut in the principle of aa»* 
pension, is fully entitled to the honour of being 
considered the renl inTeotor, in Europe, of Um 
compass as it now eaists. 



ANIMALCULES. 

BY Dft. ORAKT. 

" Ov the rrcmt DiseoTrrics and History of A«W 
malcules ;*' creatures living. 10 infinitely small, tlut 
tlie mejitiouing of their size aubjecta a Icctnrer, (u 
the minds of many of his hearers, to a charge of 
inoccuracy, or, perhaps, of worse. Still is it not 
the Irs true that animated beings of marrdkiua 
minuteness exist ; that miUiuna uf animalcules Uw 
in a single drop of water ; and that these creatnta* 
are uf s coaipliralr structure, and closely allied (• 
animals of a higher class. They are various l« 
species, poaaeasing relatively oerebral ganglia, resplrw 
tory. visual, masticating organs, &(;.. aud atonacdis* 
to the number of ISO in one animalcule. TIm^ 
abound in pouU, in nvcrs, extensively in the ooeaSi 
and in all waters on the surface of the globe ; oiaa 
in watera in minea, in water- percolating rocki,. 
where no ray of light |>enctratcs. Countleoa tbo«- 
sands inhabit mud ; and dust, clouds of dvsatcatMl 
earth, contain their millions ready to resume their 
liring state. They are capable of a torpid ciistcaca 
in earth dried up by a summer sun, and bibenulsi 
froKcu Ea ice. Poisona, tf cbemioally combiatA 
with the water, destroy animalrnlea, otlwrwtse their 
particles ia any mechunical disaoluttoo are tAo favfu 
to be swallowed ; but even in the case uS cfaemival 
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tom1>tf>%tion, ftnlnulctilaB often reme after imbibing 

tj.» *Tr:>'];rr?t poiiions. These powerful a^cnU, there- 

V effect upon theg<! crcaturw, rind the 

of destruction none : but t ahuck of 

tijrcTMi iTv rjarstA their bodies And kills tticm in- 

OAtiiBfie^asly. Their tneKue ii utouoding. From 

,ir,(s Tri.lii wiiiiil, \a four dftjs, one hnndrcd and forty 

'.ioDA would have existed, sufficient to 

1 cubic fe«t of siliceoos rock. Most 

0f Ui£ »ohd skeletons of polygantric Rnimaloulra ore 

Cxiemal siliceous covers »hicii f-nvelap the entire 

tei^ ; they long resist decaf, and they exhibit the 

lenrral fonn and characters of the tpedes to which 

llbff belonged. Both marine and fresh-water ipecles 

ittiTond in the trrtiary dq>osits of all latitudes, 

fuming aloue entire strata, or occurring vith the 

imaios of other ctasses ; aod they arc obaerred 

dakr with the scales of fishes, in the substaoea of 

Am iSints, or filiccoas por|ihora of the newest 

■nmdary rocks. Their remains form rast deposits 

sad bycrs of solid stone. This wonder in some 

•ttsare ceases when merged in the general view of 

^ Trrriiry ind mitst of the aecoodary formations. 

t some instances, of more than 

- fathoms in bulk, are composed 

ir.-ir •ji kucii», Uu: skeh^tous of mollttacoas aui- 

Js. Ail the limestone of the globe is formed 

aMiiiMi bodies, ond chalk contains myriads 

myriads of cephalopoda and others. Animnl- 

, thtfu, arr, *^ before said, tlie greater portion 

liiseuus rock ; their nature has been revealed by 

aiicroseupe, and tJieir internal complicate stnic- 

futly dcrdopcd by that instrument, assisted by 

lultcace and ioKi'Uuity of experimeutent. Sub- 

cuoiidcred foriDcrty. indeed almoat to our 

0«n tiroes, mere gelatiuouif portions of v^etables or 

«Popbyte«, have been jiroved by moderate accurate 

obMrrera to be distinct animalcules. Coloring 

■lAUer, canoiufl pnt into water, was quickly con- 

vamd iato the numerous cavities or stomachs of the 

MHSaknle^ and thus their whole interior was in- 

veatiiraled* 

■^■or Ehrcnberg has published an important 

.^titled "The Infiuoria, (microscopic ani- 

jra,j "i>v ) as perfect Organiama, a Glance into the 

tJtrpCT Organic \^9 of Nature ;" with an Atlas of 

^4 colored platea. In this work, which may be 

fCBSirdad aa the aummary of Ehrenberg's reacarchea 

ftnto Ckf If\fH9orio, be arrives at valuable concluaioni 

AS Ml the geo^aphical diatiilmtion of the animat- 

r, aod wtabluhes two great natural laws : l,that 

limal organiiation is perfect in all its principal 

to the eUxemc luuit of riaion assisted by 

wmOtt powerful microscopes ; and 2, that the 

tpic animalcules exercise a very great and 

inlliirncc on inorganic nature. One of the 

drawn from the first law is the great 

itabjlity of these animalcuUM, as well aa 

bodies ia general, being ever produced by 

generation. 

Ia 1h» I^/vsoria tbemsehea, Profeuor Ehrcnberg 

kM coa&rawd or finl established many very curioua 

■y**^'***— and eelatioiu. whidi ar« highly ioterestiiig 

is ■ pbysieJogicil and other points of view, the most 

iMortant of which wc briefly enumerate : 

I. Most (probably all) microscopic animateukt 
•n Iwghir-orgaoijed animals. 2. They Cornij ac- 
eardiog to their stmcturc, two well deliaed claasea. 
3. Their Mograpbical ditfjibuCiau in the fuur ports 
fff Uie world follow« the same laws as that of other 
MJMili 4. TtHyeeaMestnuive volumes of water 
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culiar phosphorescence of the sea by the light they 
develop. 5. Tbey form a peculiar sort of ItTing 
earth ; and, as forty-one thousand millions of tbem 
are often within the volume of one eulne inch, Che 
absolute number of these animalculn is certainly 
greatfr than that of all other living orvatures Lakan 
tontcther ; the aggrrgsle volume ia even likely to be 
in favor of the animalcules. G. They posae* the 
greatest power of generatiuu known witldn the 
range of organic nature ; one individual being able 
to procreat« many millions within a few hours time. 
7. The tmimalculea form indestructible earth, atones 
and rocks, by means of their uliceoua trtta : with 
an admixture of lime or soda, they may serve to 
prepare gloss ; tbey may be used for making floating 
bricks, which were known to the ancients ; they 
serve aa fliuta, as tripoU, aa ochre, for manuring 
land, and for eating, in the shape of mountain- 
meal, which fills tbe ittomach with a harmless stay. 
Tliey are sometimes injurious by killing Ash in 
pouds, in making clear water turbid, and creatlii^ 
mtaama ; but that tliey give rise to the plague, 
cholera mtrrbu9, and other pestilential diseases, has 
not been proved. 8. As far as obserration goes, the 
animalcuiet never sleep. 'J. Tliey exist as en/tuea 
In men and animals, the tptrmatazoa not being 
taken into consideration here, 10. Tiiey tbemMlvca 
are infected with Uce aa well as entocoa (irorvu) 
and, on the former^ other p^rratifes have been oft- 
Mervpd. 11. They are, in general, affected by ex- 
ternal agents much hi the same manner aa the larger 
organic beings. 12. Tlie microscopic onjmulcii/ffs 
being extremely light, they are eleraCcd by tbe 
weakest currents, and often carried into the atmo- 
sphere. 13. Those obscrrern, who think they hsTa 
seen how these minute creatures suddenly spring 
from inert matter, have altogether overlooked their 
complicated structure. 14. It luu been found pos- 
sible to refer to certain limits in organic Isws, the 
wonderful and oonstiot changes of form which socM 
of these amimaleulet present. \!i. That the orga* 
niam of ttiese mumAleuleit is oomparatively powerftUt 
ia evinced by the strength of their teeth sind apps* 
ratus of masticatioa ; they are also posseaaed or Ae 
same mental faculties as other animals. 16. The 
obaervation of these microscopic beings has led to a 
more precise definition of what constitutes an auimal, 
as distinct from plants, in making m better s»- 
quainted with the system of whi^ the latter $n 
destitute.. 



IMPROVED METHOD O? DRYING 

PLANTS. 
fin a Letter addrei*t(i to the StiiM'.J 
About five years since I sccidectally discorerod tha 
following method of drying specimens of planta, 
and not having aeen it mentioned in any work, and 
also being able to procure finer specimens of plants 
by this method than by any other 1 have seen men- 
tioned, I feci desirous of making it public for Che 
benefit of other botaoUts. The only apparatus ne- 
cessary ts half a ream or a ream of brown paper, 
aitd a quire of double-crown cap paper. I have 
found that size commonly called royal to be tho 
most usefiU size for the biown paper ; it should be 
tolerably smooth, and that of the weight uf 6S lbs* 
per ream will be the best thickness. Tbe csp paper 
should be rather loose in its texture, and not t^ra 
thick ; it may be cut into half-ahccts. and each of 
these may be folded. The plan of proceeding will 
then be this : first, lay down upon s board or tabic 
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■ qaire of the brown paper — by upon it odc of the 

folded half-thrcU of cap paper, between which the 

plant ia to be Uid out in the usunl wajr. Then 

pUoe on it haU a quire of the brown paper, and 

then another hAlf-ihe«t of cap papu" with a plant 

is it— then another half-qaire of brown, and so on 

till all the rpecimens are laid in. Finally, place the 

noDunder of the brown paper at the top of the 

Mock. Should the number of Rjierlmena reqairing 

to ba dried at one time be very ^at, it may 

perhapa be sufficient to Iny a quarter of a qntre 

between eadi ipedroen, though 1 hare never used 

less than half a quire oiywlf. The time which 

Bpedmeni will require to dry upon this plan, will of 

coarsa Tary, according to the nature of the plant 

and the dn ness of the weather ; but in genrral a 

week will be sufficient in tolerably 6ne weather. 

Tbe great advantage obCaioed by this plan appears 

to mo to be tbis : tbe bruwn paper belnx flexible in 

erery direction, exerts on equal pressure on erery 

part of tbe plant to be pressed ; while in the 

eommon way of drying plants (a board being used 

to five the principal pressare) eoosidenble force is 

eierted on the prominent and more elevated parts 

of a specimen, such u tbe stem, &c., while the 

leaves and thinner parts frequently ghrivel in many 

pUnta, the tbickwMS of the item. &c.. preventing 

an adequate pressure from being applied to them. 

This I have frequently found the cue in plants 

with a woody stem, as Diitens tripartita, Senecio 

JaeobsBa, and aquatlcui, Eupstorium cannablnum, 

&c. Indeed, till I found out tbe above method, [ 

could Dover manage to preserve a good ipecimcn 

of tiie above and many other plants. 1 have con- 

atantly used this plan for the last five years, and I 

tliink that my ipeciuieos (preserved, by it) will be 

lurpuied by few for beauty. 

W, L, KOTCCTT. 



PRINCIPLES OP CLASSIPICATION IN 
THE ANIMAL KINGDOM. 
DV PBorassoK aoas&iz. 
AtmonoH tbe principal groups of animals are im- 
pmied with such characters as to bo easily reeog> 
niaad and to admit of little doubt, yet their order 
and meoesslon have been determined by no general 
prindpla. Tbis appears from the discrepancy in 
IIm poaltiona assigned to tbem by the moat eminent 
■ylamaUsta, each of whom has aasumed, arbitrarily* 
«>■• oryaa or ivitem of organs for the basis of his 
•moffmmmt. Professor Agasaii (at the last meet- 
log W Lha Urltisb AiaociaUon], after adverting to 
Mma Oermaii iMtumllsts wlio alone have sought 
after a ganeral primiple which should be satis- 
Autory lo " philoiophic naturalists." passed in 
rmrivw the daoMiB of iho miimal kingdom, each of 
wblah, he sUted, eibiblted. in an eminent degree. 
tiM dnelopment of some one of the animal func> 
linns. WlilU^ vrrtebfate animals (with man, their 
'rjt*i <iprtvw at (hi* prratcft jHrfection in the organs 
■,,1,1. lirnte offer in the class of 
..f (be •yilem of nutrition, 
. ,.i«>ii, in Lnaecta of respiration, 
*■ , . Mtirnttim. The professor neit 

f* 'intv In what manner each aub- 

<« derlraa its peculiar cha- 
I- ment of the animal eco- 
I'-ment ia the bony 
• 'nicturc in reptiles, 
■•-■"•■ in birdi, and 



the perferlion of Ibe texiaea m m ammuti A, whld 
therefore rt'prudooad tbe dtstlngaiihing 
nnd constitute the type of vertebrate ammak. Bl 
next showed that each of the other inb-eiaaMi 
Hie higher group ia repreaented among (he aaa 
ma/ia along with iti own peculiar type. He i 
plained bis reason for the fourfold divisioa which ho 
had adopted in the sub-class, pointing oat the 
affinity which connects tbe rwmman/ia the pockf 
dermaia, the rodentia, tbe tdentatm, and the 
voroas martupialia (in none of wbiofa ia tlw 
canine tooth developed), which he ooudden M 
forming a single group ; in another he uaitaa tboaa 
choractcrixed by the preecnce of the canuu tooth ia 
its proper function (as au tnstnuDeat of outriHoOf 
not merely of defence), viz. the eonuoora and tboao 
martupialia which partake of their character, and 
tbe qua^noMMa, The cetacta form a grtnip ia 
themselves, and man another. Man ia the perioe- 
tion and type of the mammilerofu oonfonnatio«i« 



MISCELLANIES. 

Imitative War Candies. — Take equal parts of 
gum bensoin and resin mastic; put each into a 
separate vessel of gloss Or lead, add spirit of wine, 
and heat them gently tQl the resinous parts are 
dissolved. Let each of tbe solutions remain awhile 
at reat. and thr4i mix them. Before 
varnish, heat it to eighty or ninety degrees 
heit ; dip into it n candle front five to ten 
and dry it carefully. By this means, comnuM 
candles may be made to resemble wax lights. 

Frtnch Photphorie Matches. — It is well known 
that phoiphorlc matches have proved so dongeruva 
u to have been almost totally supplanted by the 
red or chlorate matches. A safer method of making 
the former has been devised by tbe Committee of 
Uealth and Safety in Paris. The recipe is as follows ; 
Put a quantity of mocilage of gum arabic into an 
earthenware vessel, and heal it to tbe temperature of 
100'^ or 125** Farenheit : to four parts of Ibts 
mucilage add one port of pboephorus ; it wUl In- 
stantly melt, and should be well stirred and weU 
mixed with the mucilage ; add chlorate of potash tpi 
powder, nitrate of potash, and a little b^toin, to 
form s soft paste ; into which dip the ends of (he 
match stinks. The moas constitutes what is called 
Jklminatmg tinder. 

Spirit from the BiTfterry,— In the prorinoe of 
Luxemburg, in Bclgiom, wine, brandy, and rinc|^ 
have been made exclusively from the fruit of the 
bilberry (vaccinium myrtilttu), a shrub not hitherto 
turned to any use. Thii discovery proraiacs to 
prove of good account in those northern regions In 
which tbe bilberry grows abundantly. 

Firft iH CAimneyff prevented. — The prindplo of 
Davey's lafoty-lamp baa been eaccessfnlly applied 
to prevent firea in chimneys, by M. Maratueh, ia 
Prance. He has found by experiments, that If 
three frames of wire-work ore placed near the base 
of the chimuey. ooe above tbe other, abont one foot 
apart, no flame will pass through them, while tbe 
draught of the chimney will not be impaired, and, 
consequently, no fires can ever happen in the 
chimney. As most of the soot lodges on the 
uppermost wire, but little on the second, and none 
on tlie third, be suggesta that with a brush applied 
once a day to the lowest or two lowermost, the 
chimney will never want sweeping. 



,i« lloiM LoM. MU« End.— PttbUsbsd by W. Bainam. 11. Palnaosltf Row 
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BEUNE8 SCVLPTOU'S INSTRUMENT. 



cx«trl ytroy ■•tte, 

■ ■ •'. Itr cut a^^ it IB 

nrldpiit wimlii ■iniil lltf drMtKn.BUit lUikt * ■ulli> icncy 

may y«( txi thken off* with a# littlr Ubor to tbe 

■utptor a* poa«l)ilR. 

Thr folUiwittr In tlir iirocv'M ftdnptisl, and the 

i»I'' f '^- "'- ^rul tiuiitU'r i« llic l>c«t io- 

> iiivcoU'U fur tbr |)urpuM of 

•<, .Ml. 

I^rat, «iipiitMfl Ihiit u br ilpslrrd to form a bust in 
nmrlflit titnllAr In • hviitx fare ; thr M.*ulpTor would 
rr(|u)n* llio indWiditnl to W iinii«trj to ifiaut him a 
iv'flitlii tittnilir^r of »itttH§9, hi tiir *in>r mutiocr u 
rail |tii)(tin)- tt*Milil. nif^<» •!" ■ ^ 'i'' in 

\t iwu, tlifi-r, li.ur or iiione, <> > ir- 

■i*^t. Till' m ul|«ttH- Jurtriv '■ ■ - t m- 

■t| III inilttllK « riit'tlil ill tiiiMKU'M rtfltwi p»|««- 
- n4 fWi< tlt*l •Mfi I t r.»i<li )<iiai 1* only mnilr, 
■ inirra) < '<u*t nlM> i) nflcr 1iiU>r 

Miti'lnix !• Mt iKi» tliui* timt Ihr 

.i . ■ ." ■ ■ mid 

1 Uiik 

• lit the nhnin 

,_ , , '1,». f.-.r twi> 

>i« I ft) ■ l^'d 

Wfl. -■■ ■'•V. 

h .1 u.t t-n. 

I K\ tii« 

l<r> mIiuU 

I liiift bits 

\V!i..ii 

I llir 



" k of 
t»r 

'*tit 

> rmivr U round, 
lIlV tO|l of the 



( ■ ' ' , . .-. 

M ii«Ui>(H lui hi« Iuulu4 |m%ri 
roMuw* f— 

TItii i'lrt^ miidvl i* niMNtrtI 
wiiml iir •liMii, Aiid I* *0 |il I 
tMim-il ii|um »lil«'l» H n--'' '■ 
rtiiiml ill All*, sn iKaI iI)< 
In iiidfr lit linvr rvci) j ' ' ' i 

lifind liy liini* Wore lilni, yri wulioiil iiunliijt th*? 
wlii>lr from It* I fntml noailioit Tlif^ l>lork oi iiuirMe 
l« iiUu nupU iijNin HitotWr foot in pii< ' ' 'tr 

HHum'r, tt Imviinf l»mi lirwii liiio i(m n, 

lI'Miiult rnli«li|i'i :it>lj Inrcrr ill dkiiM.. .. . ■..'.-. llif 

t. Mill I. hi or<ltT to itvold lltr |Mi»il>iliiy of too uiurh 

i..nr. ihd IicImk >hiI Kway — itftrr !hi» tlir VAnuii* 

. ilxotM I'lum iiiuiH W lirwn bwht wUli tlw" 

I. I, .1 ii.'.Mldrnim, mid ill onl«'r llml lliii m«y br 

«l mill I'ompU'tc ncmmoT, the »»(il|»<ur u»i-> »h 

lii&tiuniKiilnf iiiPAVuncninU— whirh iimtmnictil i^ in 
1. ■ •. itatt* trmi ; ' '■ ■ ■' *■ ■■■'■ 'lifl 

.. i.U).k, «it>l I '•'. 

t( . ,, .. ; ,.trJ ntcad. dc 

on i)h~il, 

riit>i> iiMiiiMM'iiii «r* of various kinds, Kitne uf 
cxlrrmci iliii|ilii>i(y but nil upon ll»f iMimr prinriptr 
"I wllon. MR will W n>«i]iW iiiulmtmni by the fol- 

1" ' . ut iiiVfiUrd hy 

'' And wbich ob- 

- „ .1" \r(« 

111*- Ki^un- rrprr«riil* ' 
••inriiuuiwK tl»" point. ■ 

Uuiiafrr thrui to a blot I, Uttn K i> w 

•ruu-dn-uUr ca»t iron I. ..>mihly Ui lb* 

ftt«urf wiadi <up)*orU Hm uM.iici— tb«» » •iii>thcr 




capsMe wi 



Im)4 fxauA in Uae Mne oniBaofti 

tfw blurL uf hmt^Iv, m tt«ttr 

•hii^ 6ts or •&!«-»« «B « 3 ^ 

^iw^ rwono fron l)w Mitt 

«hfA ix v» 
prevratcf) (rcRB tnmtn^ . ^-cord ^ i Ad 

at Cbe faaak, «fcaek Au trto our of d» ^sIm «« 
at I. ftr.. Bftd lAidb faoAev bavY mrr<"-yHrT,4raI aB> 
bm attacked to tbos. Tbc ' -"CnaNt 

may tkaa W aaide fens h' vMW 

prrpeodicalB', «4fiqpB,orhon*vuL«i. n u ir|i»- 
dri<-a] ferak dil m loCli «di. in «ht<4i ttc nit 
travertea, aiMl iHllA ^ miJigt anablr^ UtobeA«i 
out inurr XX kaa a c caedinc la rdnTmitrnrr, B Mi| 
held faft irti^ aijvaBrd by the ktcws A, k, 
bind the slits laf««Wr. Tht upper extretoily 
\.\\f ryhndrieai t^K B. baa a rt bndrical rarity, 
which I fSHD ftti^ tiiacfcw cmag a rotatorr 
to the cia-uUr K»b, aB^ the Iraarr cyliodnc^ tak C 
by wbieh. cogelter arttfa A* abbqar mociaiis orftf»- 
Uutu) of tbc i ^at nr cyBittval tul>e B, the lud^ 
in ennbled to take Us ^a i a l i with the oec^ f«- 
pcndicular aria snj Amtiasto a planr bfUaiAf 
model or maridr. a very deeided adrwtl^r to «^ 
tors. The ratsiory moCbiias M is ftopfcd^*^ 
etTcw. 

II IS a i:ircuUr gnAmAfA TT ' 
bo adjusted ui>od iti axis 4 1 
downwards ur upwards vithiH • ■■> x.^ > <>vu. « 
tubr \\, It ii atc^Md m ill iTiOerpiit |»oiiliow If 
arrevrfiig the cfam ddow afaUwl the ' ' 
its fixtn. 

N i*a«maIicrcyKadridBllir«le b which C 
m tin suae muaer as B do« in iti 
(' Iwitiji; Iwand tigM is its pt^icr by the not 
At <) Is a ball and sodictjoittt. fixed wbeu ne 
by Ihr screw at ^. (iifs fWrs the needK' or 
r'tpAbUlt> of motion or bring set tost., 
though tnits pOftitioQ it u a: right an. 
trIaiiKular barcuutainiD^ tbe osedle j;v...v 4^^ 
atUnhed at ri^bt angles to a stem 
ball ei, this triangolar bar cootsins s 
kreps the n>Ydlr or drill moderatdf 
pnrvoDtiog iu dropping out- Q U a 
aockct thnnnb wbif h P pas-^r 
Hird upon 1* by which the d 
drrmrd, and at ll»r sjiaie tiror 
bai-k or out of thf way of t)< 
until il bf»iiflicicntly rrduccil ; 
|Hiint R rxlriidittg to the diiLauuc 
ehrrk q, bring the prrcts« point O! 
the oriicinal model obtainrd U{Mtn tbc mai 
U tht ubjcrt of the instrauieol. 

To u«f< ihi» instrument t tuerre to tcrrw n Ur 
rftft Iron bed iitiiichrd Iu ttt« model, and m 
il tbnt iIm* point K toucbra some particular _ 
1)m- nixJc-1 'tben^x thr stop 9, Iheaots^, 1/, it. atliS 
A, A, nbMTvin^ what bolt- of the bed tbe itnd al the 
back •>'^ ^^ l^^^^ iu^*^* ^^'^^ unsCTPw 9— tnuufer thv 
Initruinnit to tbe block of marblr, tix the stud tc 
thr enai^]Kindiitg bole, having prrrioosly drawxj 
bufk P. ^crev up U so as to makr the iottrumrnt 
firm, and chip or drill away ihe marble until the 
point Rjuit toucbt-s tbe surface, when g touches Q 
II nil! be tbc pcart point soagbt Prooerd in 
nf uianttci' with sereral other points, until a 
. iK-y uf tuc«siirf«ments have bMD takm, aixl 
Liii marble bu^t will of coorw kanre been gndaaUy 
bf mit iitik* thr required likeness, making the wMa 
art of •culptur« a mere mccbanie«l operslioii. 
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'BR IN NATURAL PRODUCTS. 

■V M. A. TBIKL'LMN. 

of rnfi'-f- <""i"-r ia vnriotii natural 

•iX'inf to ■■ nstnited, sod to be 

doubtful; ' j _ ^ince the appearance 

C works ut M. Uwcrfftc and M. Hen-c)-, 

I taformed Uie Academy of Mfdicioo that 

lit, in the tt»urs of niau aad auuuols, amoU 

I of cupper aitd lead. 

[Bntion ha» lately been agtun raised in 

, and two did'frent opmiuud huvo bceu 

pncerniog; it. 

iKTituutd ia of opiaion that it exists in all 

Iperynschy, who haj; just publtsbed a work 

MtermCioa of brend. ihinka thot thia metal 

Cii^t in brrad ; and hi: Bays that he has not 

f trace of it in ^rain. 

|ib}ect is of thR higbo^ importance, especi- 

B it t« taken into coiutderation that sinull 

i of inlphatfl of copper have been intro* 

f some baken iatu the dough, at the time 

^ it into breadf and that invc^ti^tiona arc 

f made with the vien' of detcctiug this 

of co]iper Drifin;; from this mIF. 

Hucsuon ii of flttll greater importance in 

, where the employment of sutjihatc of 

I at the present time the subject of le^l 

bona. Although thiit salt is no longer em- 

I Prance, thnnks to the meaJtures tnbrn by 

mt, it iii no less trae that it would be use- 

icidr M frriou* Q t|U(.-iption. and thnt investi- 

r.k ,,.i.i 1.,. utitlertaken by order of the 

ti ■ ^^ hof e iiatiies would be a guaran- 

1 ^, ri-e of law to the ruulta uf their 

irnts. This measure is so much the more 

ti M. Kotcrmand is not the hnst who has 

the presence of native copper in organic 

as 1 Bhtttl allow, by suniuiing Up in few 

: eK|H-rimcuts umdr. on tliis ftubjvct, which 

irangc in the order of tbfir dates. 

CW, M. Boudct inli>nr.rd the Soci/tr de 

de Pari*, at its fiilting of the K>th uf 

that M. Vanquclin hud announced to the 

that M. Srfnteiiu hud dHL-ctrd tbepreHDCe 

: iw a grral numbiTT uf viTxctubtps. 

■(|uelin li;ul alrpjidy found lliifl metal In 

Mt, as he h;ul U54.'d a cupper %ei!&el, he at- 

to this tbu coppt:r which he detected in the 

^. M. Sarzeau published. In the Jcttmal 
a work on the prtvenoc of eopper in 
and bliMMj. 

' ir, being desirous nf RiTing 
ah, aocordiu>; to Ueniliiij, 

^,..,. .,.. t meati, publiJ'hrd in 1H21, 

—1st. thta (iulin, \ftu-i botiire it had been 
d that tht- Bahv* of wiit-AnUh-t contained 
Jiad wvLTitl timra eitrai'-tt'd tliLi metal from 
of ilitfi'nntt kinds uf paiirr: — 2nd, that 
lin. H) I plAnt, lud found rop[>rr 

4 iiio ruunncr: — 3rd, that the 

ly ul . >.[.(.. , Hi vcgt' tables, Wlongs to 
who detri-leii it in a irreat nimibcr of 
mdigenoii!! plants. Tlic followinn is the 
(yrbicb br adnptrd, and winch in puhlt^ltcd 
Mcfer. Vol. ivii. pp. Ud and 340. The 
Incinerated, and the ajthes are w.Hslied with 
Malcr, to remove the «oluhlr salts : the re- 
boiled uith hydro-chloric aciJ, the ftolutiun 



UkUog. 

U M 
1 .. 



1j utnratM with ammonia, •n m to Icstb nn'y n 
•])]|;ht exoess of acid ; it it. nttrred, nnd a pUte t,f 
iron or cine In steeped in the lirpdd, and BPS'iniA? a 
cupreous ap]>earatice, ut thr e\p!ratloii of a tiny uf 
two. 

According to tlirse HiffcrcTit rjperimeiit'j, M. 
SerTTAu thus shown the qonntities of the rop|ter 
which br hna obtnined from the andermentiotto«l 
substance* ;— 
^00 gr. of grry quinquina yielded 2 mitll^r uf Copper 

„ ,, of WnddT 2 „ 

„ ,, ofu' "^ li.'oCoffwl ,, 
„ ,, of ". "11 f'ltfTce 4 „ 

of Li'inrc t;n>iiiid.'! .... 3 ,, 
uf Wheat incincraltd 7 ,, 

of fine Flour I „ 

of Blood taken cold . . 1m 

M. Sarzcau also said th.-it he found copper in bran^ 
ten, rice, sanuin. rye, bsrley, com, and in the bvk 
of malambo. But, as be upi:ratcd on too smaU 
quantities, be could not determine in what propor- 
tions. 

This chemist concluded, from hi» eiperimenH, 
that the annual consumption nf Hour in KrutH'u 
represented 7.^UM,00U.U(m kihtgrammea of wheat, 
cuntaining 361,000,000 mitlogntmmea-of copper. 

M. Sarxean blIso snys that brnneontsini a ^reaCrr 
qoanlily of copper than wheat and flour; but hn 
was unable to aM-ertain the wheMt, on arcount of au 
accident which occurred during the operation. 

M. S. haa aubstiturcd another process fur thnt of 
Mcitisner, It consists, Xat, iu wiuthiug tlic ovhey i% 
water, in order to rrmove the soluble Halts :—2itd,iu 
treatini^ with hydrochloric* acid, in iatur4tia< the 
milntion by 4n etri'jts of aiiMiionia, and in liltcrin;; 
the liijuor : — 3rd, in precipibiting die cupper by 
pruKsiate of potaasa : — Ith, in decomiKisiiv; the 
pruiiriatG thus obtained, by the action uf heni, auiL 
in treating the residue by weak sulphuric flcld. In 
order to convert it into a sniphiitc : — ^th, iu dccum- 
posing this enlpbatc by a piece of iron, lie 9ay« 
thut it ia necessary to optraU- on one pound at 
kast. 

After giving the means by which he obtainetl 
these results, M. Sanceau sayspositivfly ; — 

" CbcmiKts, called upon to give an opinion in 
ca?es of poisoning, will thus find it necessary to 1h) 
00 their gturd, when, in examining verr hirij^quau- 
titics of onimul matter, Lbry tind only trai-es of 
copper : 1 say tracer ; for I do not think that there 
exists more than a mdltgrmame of copper in a kilo- 
gmramc nf bbod taken cold.'' 

In 1832, Pit'tro Pcrr^ti. profctsor of Chemistry 
and Pharmacy at Rome, publi&htJ a work on tho 
presence of cop|K:r in wirw. lie gave oteans of 
detecting thi:! metid, And distinguishing it wheti tc 
exibts iu it naturally, and irbrn it has been intro- 
duced into it. M. Sarxeau says thnt copper, or 
iulpliate of capper which had hern added to bread, 
may b« detected by the bIow-pi|>e. whii'b is not tlu 
case with the copper which forms a coni>tiiucut (uirt 
of com or flour. 

In 1833. M. Boutigny published awork entitlcift 
Oit M<f prtitnce ^f coppet in com tvul matttf ofbrr 
mbMtattetM. He sums up the re^ulUi of his ex[>eri- 
■firnta as follows .— 

1st, P<K)d or brulh prepared in copper vrssels, 
almost always oonLiiinii ivtpper, imtrr (ir lens, whifh 
i* a great fthjeKitin to the u*cs of thit meliti fut 
ctilinary purpise* : 
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7nd. Wln«, cldnr. «ik com wmctiiDCi oontain 
rojiprr, tut only wtwn Che ground in which the 
Tilu*i, ■ppltf-trmM>andcom|i;row, containa it ; wbkb 

ma u* to affinn that Ihe [ircKenco uf copper in 

[rUbIca, (lor* uot rcault Crom the act uf vcj^ctAt um, 
but from absorption . 

3nl, The detn-tlon of copper in food and driuki, 
nb«a • nrdioo-Usal q onUon. which caaan a ne- 
o^aity ft>r fr«ah laveaticationa ; and thia ihould 
render Juries rery ctrauupect iu cues o( poiaoniiig 
by copiKT. 

In t837, M. BottCtoilaC tanonaced the prranice 
of coppar ia asttSGieai «nd coadudea by Uic faUowin^ 



-* From I 



>m thotf ftcta^ It reMltt thai ■tunhw my 
tianmUy eoBtain a wdBcicBt qiuutity of cofipar to 




of thia 

U tW MMriMlMii^K beta coSectod froai 

WtU|«. Bo wiW illiiiit arii 

Vr ih»pw<»iinwiiffl ftr>l.&nMO.*' 

M. Pfii^M*ifin|WiTO. •hick rcfcntteMiKn. 

MM actiM «r I— cko to tW copMr vhsi^ they 

ilifchh ^ W» III I I ■ hy M. g^k. TW 

Mkvl^ to «fci« hfroifo «■ llift mAmi : 

"* 4o lo m^tmm fT" "**?* * ** ?*^ *°^ 

«oMaH«4) IfcaiMcdbrll li i Vlf lo«ohy. 
N«», tW MiONa v' M».«ol». M(«i hi wiMo 




WMfc4ig>woft»w%o t^n M f t m in hB »r 



In ! ■» ■ — hi t aaiaa » 
«hM«UiiWrMnik 




wM r«io 

»iiov<i<iH > >1» o w>hifci a^ M^^dfcortoT 
to«^ TW«m4o««« WteebntaAk 

tett.*hath 



». tllNam ON Tlllt «UK!TROTTPK. 




lift 

I' I 
»•> 

ai 

■ " 

f» 

«• 

I'M- 



I laka iKla H|(fMUlHHllr «f laytnn \teforc 

U ^i.l ^.4.1, f* « bfM iMa(I of a Mtill further 

Miltatii prut'va*, of multipljring 

■ t III mf pniuplilfft, (printed 

' ' T t'outidrrrd tlic pro- 

iiiIcM wo were able 

-ii of modcU in day 

1 . woo«l engraringfl, Jkc. , 

i' poiitioti always reqoirca 

iiit on. •eenied to ael Ijounds 

'1 application, t Chrn rroorted 

I to mrmount the difficulty,— 

■ KiMiiij5 and bronaing the aar- 
li'Ia to a limited eatcnt ; thia 

Inn ktill troublflMme and e^penaiTc, 

' 'ill. the ahnrpneaa and beaaty of the 

■ r.Mrtly Injured. I hare aiaoo «- 

• ll(«e -urfacMby the uie o( plumbago 

'•«•• ■'. nifl many montha ago by Mr. Parrr 

.♦-.iwanri;. TbU lail poa^iaaea some of the 



fimlti oommon to the otbera to a greater dcfm , 

in f ome iuaUneea the deposition goes on p4uti«'uy 

I am happy, bowerer, to iofbrm jou, ] have nt 

atlupted a method which anawera completely, ob. 

vwting all these objectiona, and tearing the ru- 

face of the material to be acted on aa abarp ai k 

' wai previoiu to the operation. 

I Should I he dwirout of obUioing a copper moul 1 

I or eaat from a piece of wood, plaater, or day, «r. 

I Indeed, any noD.«actallic material. 1 proceed aa M. 

I lows :— Soppoie it ii u engnved wooden blt«rk, 

and I am deairooa of metalKsiiig it, in order tkit 

1 may be able to depoait copper on iU aarfaee, (thit 

example wiU hold good for any other material,) the 

firat operation ia to take itrong alcohol, in a uorked 

gtafa vesad, and add to It a piece of phoaphonia (a 

commoo phial corked will answer the porpose); tli« 

Tasad molt now be placed in hot water for a few 

ninntea, and occasionally shaken. By thia wmm 

ihr olcohol will take up aboat a 300th of its b^tlk of 

pfaoopbontf, and we thai obtain what I would tcmi 

•B adoohoUc solation of phoaphomi. Tie nnl 

is to procure a wee* solation of nitrate rf 

~i it in a flat dish or a aanerr ; U.r en. 

of the block must now be dipped in (his 

aad let remain for a few seeonda, to allow 

ma^ary artaon to draw H Into the vowh 

nsepafstion being perfonned. a srmill portinn 
«r the akohotic •ohttioo of phoaphoms must now 
W VHHii la a oapfolc or watcb.glaas, and this 
a sand-bath, that H may be saflVrvd to 
TW block mnst now be held whh its 
....^ o«ar tbe vapour, and m immuiimie chanK" 
takea alaae; the werata of dber beooiBca deoxidized. 
md ffm place M a mei^Ok phoapheret of silver. 
vWcfc alhiBi the voltaic dapoat to gici oo with as 
— Ai i y l ^ i fj u>d ocrtaiaty aa the porart ailTcr or 

^Si atela proeeaa aaj he perfbnaed zn a few 

mA vith ahaolal* asftikty of aoeoesa. 

iar or csttfftar sarfhes af a pliaicr or day 

of a atalaa, m maaar what aha, may beliuu 

aMCaKant «Wi cqaal fheOi^. For the prooeaa of 

1 1 1* hH > «ad ahpald tha Mlerial to be noted 
aoc ha vary krge. I prefer famailag- It to the top 
■ hdl glaaa receiTer with a hit of pbeh or e«n< 
•Ml tfcw plMnr it otvr iha email oa the 
halhs the phoapboric rapov b hy thia i 
c<|«aU7 diAiaed. aad not iliaipaHj, JU «th 
solution of pbosphoms alao BM««a ; mA a aolntion 
of either of the chlorides of gaU or plakiaiuii may 
t>e uwd. 1 am inclined to tM^fc^ H^ pcvea- ^■'- 
pradenC i^ its naea in galvaaie ansiptlilliiii 
appUcabIa to other branches af art. I woaM 
commend those curious of teatii^ ib efffrts, 
a small and abarp plaster of hria Medallwa 
lU mrface in a weak eolation of afilrala of 
and take it out iwrnetU^ttly, fasten it to the 
of a gUsa tumbler, and at the same time ban a 
little hot sand ready ia a dish ; lay the watch glaaa 
containing a few drops of the phosphoric aokNkiB 
on it; now place the mouth of the tunbler orar all, 
and the medallion wUI be obserred nlmoat hutantly 
to change color. The operatioo is bow completed. 
A piece of pottery ware in the state of bisenit 
be acted on in a simiUr manner. 
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A MUD APPARATUS FOR STEAM 

BOILERS. 

7\i the Editor. 

Ea.— The folkmin^ appBratus fau been ■aooenftiBy 

«ith ft stcftm bcnlcr, which hitherto cnllected 

Bul other wdimmt from the water, so rapidly 

M tn cnmjicl the proprirtdi to have it deuutd at 

Inwi rwire a yrar. Thb inoonvcnienoe loggcstcil 

tk bUowing appontas, which hua been used for the 

monUis with the jpratest satis&ction to 

ivTCOtor. A day or twubaok wbf^ tb« man-bole 

■■■ rcmcred, the boiler wns found as perfectly 

and fm from mad and oil other kiad of Mdi- 

■■ when &nt put up. 



A rcj)iT»'nta a hopper placed within the boiler 
•botti tu lochea below the lurface of the water, 
wkitit b thovn in the above diagram by the dotted 
bnca* 11 is an iron pipe screwed on the lower end of 
ttw borper. C a cock which ii likewiao firmly 
•wwad on the other end of the pipe, the a>ok 
Iwaing mother pipe D. on its oppocite cad extending 
4 u a ni to the a«h-ptt E. 

WKcB the water boils the mud is thrown upwards 
hj lh« force of eboUitioa, and as it desoeodi tgixn 
w^ ita own {rarity a part of it is caught — nocording 
ID the IB* of the hopper, viz : — if the hopper is 
I.IOth the sue of the bciilcr, LlOth of the mud 
■U be caught an<L there remain, perfectly etill and 
^aid tin tiici-ock C in curried, wbt^n ibeetutic force 
qf Ihe aleaia above, presaug on the contents of the 
hsp p i r the whole wUl be discharged into the at«h> 
■ii Ibis ooght to be done at least three times a 
mf, iiouuK. 

^/efs.-— The pipe wed should not be leas than an 
Inch in the bore. 



ASSAYING OP METALLIC ORES. 

""""tK metallic ores are worked opon in the large 

will be necessary to inquire what sort of 

. lud what portion of It, is to be found in a 

■ktrrmtncd qoanbty of the ore; to discover whether 

U Hill be worth vbilc; to extract it largely, and in 




what manner the prooess u to be condacted, ao as 
to answer tluit purjmso. The knowledge requisite 
for this, is called the art of assaying* 

Amuf ^ Orea in the Dry Way. — The atiaying 
«f ores nsy be performed either in the dry or moist 
way; the Artt ia the most ancient, and, in many 
respeots, the moet advantageoas, and consequently 
stili continues to be mostly used. 

Assays are made either in cnicihles with the blast 
of the bellows, or in teats under a muffle. 

AMstty WtiffhU. — The assay weights are always 
imaginary, sometimes an ounce reprcflcnts an hun- 
dred weight on the Large scale, and is aubdlvided 
into the same number of parts, as that hundred 
weight is in the grest ; so that the contents of the 
ore obtained by the assay, shall accurately determine 
by such relative proportion, the quantity to be ex- 
pected from any weight of the ore on a larger scale. 

Roojtting the Ore.— la the lotting of the ores, 
care should be taken to have small portions from 
different specimens, which should be pulverized, and 
well miAed in sn iron or brass murtar. The proper 
quantity of the ore is now taken, and if it contain 
either sulphur or arsenic, it is put into a crucible or 
test, snd exposed to a moderate degree of heat, till 
no TBpour arises from It ; to assist this volatiiiza- 
tion, some add a small quantity of jiowdcred char- 
coal. 

Fluxet — ^To assist the fusion of the ores, and to 
convert the extraneous matters connected with them 
into scoria, assayers use different kinds of fluxes. 
The most usual and efficacious materials for the 
composition of these are, borax, tartar, nitre, aid- 
ammoniac, common salt, glass, Ouor-spar, eharcoal 
powder, pitch, lime, litharge, &c., in different pro- 
portions. 

(Vwrfe <if White /7iu-.— This consisU of 1 i»art 
of nitre, and 2 of tartar, well mixed together. 

Black Flus, — The above crude flux detonates by 
means of kindled charcoal, aad if the detonation 
be effected in a mortar slightly coTered. the smoke 
that rises unites with the aikaltaed nitre and the 
tartar, and renders It black. 

ComUh Bedttcing Fhar, 
10 01. of tartar, 

3 ov. and 6 drachms of nitre, and 
3 oz. and one drachm of borax. — Mixt well 
together, 

Comith Refinmg Flux. — Deftagrate, end alter- 
wards pulrcrixe, 2 pertt of ollre, md 1 part of 
tartar. 

The above fluxes answer the purpose very well, 
provided the ores be deprived of all their sulphur ; 
or, if they contain much earthy mattera, bcoauae, 
in the latter case, they unite with ihem, and convert 
them into a thJn glass : but if sny quantity of sul- 
phur remain, these fluxes unite with it, and form a 
liver of sulphur, which has the power of destroying 
a portion of all the metals ; consequently, the assay 
under such circumstances must be very inaccurate. 
The principal difficulty in assaying appears to be in 
the appropriation of the proper fluxes to each par- 
ticolar ore, and it Likewise appears, that such a 
discriminating knowledge can only be arquired from 
an extensive practice, or ^m a knowledge of the 
chemical affinities and actions of diffe'Ynt bodies 
Dpon eaeh other. 

In assaying, we are at liberty to use the most ex- 
pensive materials to eflect our parpoie, hence, the 
use of different saline fluxes ; but in Che working st 
targe, such ejcpcnstve means cannot be applied , as 
by such procobscs the inferior met^ils would be too 
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2ikl, Wine, cid^r, anc corn sometuoe* cootjiia 
copper, but onlj whetx the ground in whtch the 
vioci, mppU)-tmes,uid cam grow, contoinx it; whkh 
■Uows xa to affim thiit tbe presence of coppur in 
Tdgetablet, does Dot renUt from the utof vcgrultuu, 
but from ab«orptioa. 

3rd, Tbe detection of copper in food Bod drinki, 
raijea n medico-legml question, which causr-s a ne- 
ceanty for freah investigations ; and this should 
render juries very cin-'unispcct iu catei of poisouing 
b/ copper. 

In 1H37, M. BonchKrdat vinoaacrd the prenence 
of copper in mwtcies, and concludes by the follonring 
passage: — 

" From these fitcts, it results (hat muscles may 
naturally contain a sufficient quantity of copper to 
produce poisoning. 

** M. Bouehardat refers the presence of this 
copper to the muscles having been collected frum 
the stieathing of ships. He says he ofatoinfd this 
metal by the prooeu recommended by M. Sarzeou." 

M. Bouchardat's opinion, which refers the poison, 
ous action of muscles to the copper which they 
runtain. has been contested by M. OrflU. The 
fuUowiug is what he nyi on this subject : 

" As to cupreous preparstioni, bow can their 
introduction into the bodies of these rooUasrK be 
ronceived? Doubtlt>K5, sfler their solution in water, 
Now, tbe analysis of sea-water, made in various 
places, b&s never demonstrated the cxi^^tence of an 
ntum of copper ; besides, would not these animals 
be killed by swalloi^'ing a cupreous prrjMrotion :" 

From what we haVe above expUined, it would 
srem that tiie ekiscencc of copper in the native state 
]n vfirioQs substances is well demonstrated : we also 
think that the rectrnt publications of M. Orfila may 
permit gn*Ater rapidity of oprration, by trestiog 
llour or bread with pure nitric acid, obtaining a 
nitric carbtfn, treating it with disMltcil water, filter. 
ing, passing a current of hydro-sulphuric acid 
through the filtered liquor, collrctiiig llic prccipttite, 
converting it into a sulphate and u*tng the sheet of 
iron. The carbon may be incinerated in order to 
ascertain whrther any copper remaius in it, which 
ia not probable. 



BtR. SPENCER ON THE ELECTROTYPE. 
(Prom Me Atktn*um.J 

Sir. — I take this opportunity of laying l>efare 
yourself and readers a brief detail of a still further 
improvement of my voltaic process, of multiplying 
works of art in metal. In my pamphlet, (printed 
last September), 1 stated that I coosiden^d the pro- 
cess comparatively incomplete, unless we were able 
tu apply it to the multiplication of modeU in cUy 
or wood, castings In plaster, wood engravings, &c., 
■I tbe fact, that galvanic deposition always requires 
a metallic surface to act on, seemed to set bouniis 
to these brooches of its application. 1 then resorted 
to various expedients to surmount the difficulty, — 
among others, that of gilding and bronaing the sar- 
faces of such materials to a hmited extent ; this 
was aucccsaful, but still troublesome and expensive, 
and. more than all, the sharpness and bcan^ of the 
uriipnal was nectsnarily injured. 1 have since at- 
tempted to metallize surfaces by the use of plumbago, 
(sugi^rvted to me msny months ago by Mr. Parry, 
of MancJicsterJ. This last posscasett iomc of Che 



fiiulls common to the others in a greater decree, ojitl 
in ^ome instaoees the deposition goes on partially. 

1 am happy, however, to inform yon, 1 have now 
adopted a method whtch answers completely, ob- 
viating all these objections, and leaving the nir- 
facc of the material to be actcvl on aa oharp m It 
was previoQs to the operation. 

Sliould I be drsirous of ubtAining a copper mouhl 
or cast from a piece of wood, pUiter, or day, m, 
indeed, any oon-raetollic material, I proceed as fo(> 
lows : — Suppose it is an engraved wooden bluck, 
and I am desirous of metallizing it, in order that 
I may be able to deposit copper on its surface, f thl« 
example will hold good for any other material.) the 
first operation is to uke strong alcohol, in a corked 
glass vessel, and add to it a piece of phosphnntt (t 
common phial corked will answer the purpose); tlie 
vessel must now be placed in hot water for a frm 
minutes, and occasionally shaken. By this meani 
thf alcohol will take np abont a 300th of its bulk ol 
jihosphoms. and we thos obtain what 1 would term 
an alcoholic solution of phosphorus. The next 
operation is to procure a vtak solution of nitrate nf 
silver, place it in a flat dish or a saucer \ the en- 
graved face of tbe block must now be dipped in thii 
solution, and let remain for a few seconds, to allow 
capMlary action to draw it into the wood. 

This operation being performed, a small portion 
of the olcolioUc solution of phosphorus must now 
be poured in a eapsulc or watch-glass, and thi* 
placed on a sand-bath, that it may be rtiiT 
evaporate. The block must now be hcl-^ 
surface over the vapour, and an immetiiaU ..imM^r 
takea place; the nitrate of silver beoomea deoxidravd, 
and givea place to a metaHie photphoret of silver, 
which allowa the voltaic deposit to go OH with ai 
much rapidity and certainty as the purest ailfw or 
copper. 

The whole process may be performed in a fnv 
minntes. and vrith absolute certainty of xurceiwi. 
The iulcrior or exterior surface of a plaster or day 
mould of a statue, no matter what size* may be thoa 
mctallued with equal facility. For ^ prooMa of 
vaporizing, and should the materia] to be acted on 
not be very large, I prefer fastening it to Che top of 
a bell gloss receiver with a bit of pittA or cement, 
and thus placing it nttr the capanle on the sand 
bath : the phosphoric raponr Is by thia meaai 
equally diffused, and not dissipated. An ethereal 
solution of phosphorus also answers ; and a solutiun 
of either of the chlorides of gold or platinum may 
be used. I am inclined to think this process, Inde- 
pendent of its uses in galvanic precipitation, may be 
applicable to other branches of art. I would re- 
commend those curious of testing its effects, to try 
a small and sharp plaster of Paris medallion : dip 
its turfaee in a weak solution of nitrate of silter 
and take it out immediately, fasten it to the bottom 
of a gloss tumbler, and at the same time ban a 
little hot sand ready in a diah ; lay the watch glass 
containing a few drops of the phosphoric solution 
on it ; now place the mouth of the tumbler over all, 
and tlie medallion will be observed almost instantly 
to change color. The operation is now completed. 
A piece of pottery ware in the state of biacoit nay 
bo acted on in a aimilar manner. 
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A MUD APPARATUS FOR STEAM 
BOILERS. 

TV /Ar Editor. 

$1^, — 7W folUrwuiK oppiuTAtiu has been uncoefiMly 
tmd vith A 9t««m boiltr, which hitherto collected 
nd otbrr sediment from the water, k> rapidly 
Id oooipd the proprietoi to buve it cleaned at 
ioe a year. Thu incoavmienee suggested 
lb» feUowfaif apparatus, which haa been luwd for the 
Ivt Qiae monttui with the jprateat ntisfaction to 
te iavntor. A day or two back whim the man-hole 
^laite was rcmored. the: Imilerwaa found as perfect) j 
dBHi mkI frt« from mud and all other ftlud of »edi- 
I when first put up. 




A represents a hopper placed within (be boiler 
MX iocbea below the Rorlace of the water, 
is shown in tlic above diagracn by the dotted 
B is in iron pipe screwed on the lower end of 
Ckc hopper. C a cock which is likewise firmly 
•crnred ou the other end of the pipe, the cock 
karinc another pipe D, on its opposite end extending 
4own to the aib-pit G. 

Whea the water boils the mad is thrown upwards 
fciy the fonie of ebullition, ond as it descends again 
ty its own gravity a port of it is caught — according 
to the size of ihe hopper, viz : — if the hopper is 
l.lOUi the size of the boiler, 1-lOtb of the mud 
«iU be caught and there reoiAin, perfectly still and 
qaict tall the cock C is turned, when the elastic force 
«f tJbtt kteuQ ab<ne« preaai^g on the contents of the 
kvpper the whole wUl be discharged into the a«h- 
yil rhis ought to bo done At least tlireo times a 

4sy. UOMUB. 

V .- — The pipe used should not be less than an 
. Lhe bore. 



ASSAYING OF METALLIC ORES. 

Bvroaa metallic ores are worked upon in the large 
wiy. It win be necessary to inquire what sort of 
vetal, and what portion of it, is to be found In a 
dacenniocd quantity of the ore; to discover whether 
h will be worth whilo to extract it lazgely, and in 



what manner the pniceis is to be conducted, so as 
to answer that purpose. The knowledge requisite 
for this, is called the art of aasajtog. 

Aaaj/ qf Ore§ m the Dry Jfay.— -The assaying 
of ores may be performed either in the dry or moist 
way ; the Arst is the moat ancient, and, in many 
respects, the most advantageous, and consequeutly 
stiU continues to be mostly uied. 

Assajre uv made either in crudblet with the blaat 
of the bellows, or in teats under a muffle. 

AtW}/ Wtighta. — The assay veighta are alwayi 
imaginary, sometimes an ounce represents an hun- 
dred weight on the lai^e scale, and is subdirided 
into the same number of parts, as that hundred 
weif;ht is in the grest ; so that the contents of the 
ore obtaioed by the assay, shall accurately delermioa 
by such rejativi; proportion, the quantity to be ex- 
pected from any weight of the ore on a larger scale. 

Rwuimg ike Ore, — In the lotting of the ores, 
care should be taken to have small portions from 
different specimens, which should be pulverized, and 
well mixed in an iron or brass niortar. The proper 
qonntity of the ore is now tnlten, and if it contain 
either sulphur or arsenic, it is put Into a crucible or 
test, and exposed to a moderate degree of heat, till 
no vapour arises from it; to assist this TolatUixa- 
tion, some add a small quantity ot powdered char- 
coal. 

Fiuxt* — To assist the fusion of the ores, and to 
convert the extraneous matters connected with them 
into scoria, assayers use different kinds of fluxes. 
The moat usual and efficacious materials for the 
composition of these are, borax, tartar, nitre, sal- 
ammoniac, common salt, glass, fluor-spar, charcoal 
powder, pitch, lime, litharge, &c., In diflVrent pro- 
portioiuL 

Cntde qf White fTajr-^This ooDsisU of I part 
of nitre, and 2 of tartar, well mixed together. 

Black Fiujr, — The above crude flux detonates by 
means of kindled charcoal, and if Che detonation 
be effected in a mortar slightly covered, the amoke 
that rises unites with the alkalised nitre and the 
tartar, and renders it black. 

CorruMh Seducing Hiw. 
XO 01. of tartar, 
3 ox. and G drachms of nitre, and 
3 ox. and one drachm of borax. — Mist well 
together. 

CbrnisA Refining Fhix. — Deflagrotei and after- 
wards pulTcrixe, 2 parts of nitre, and 1 part of 
tartar. 

The above fluxes answer the purpose very well, 
provided the ores be deprived of all their sulphur ; 
or, if they contain much earthy matters, because, 
in the latter case, they unite with them, and convert 
them into a thin glass : but if any quantity of sul- 

ghur remain, these fluxes unite with it, and form a 
ver of sulphur, which has the power of destroying 
a portion of all the metals i ooitfeqiwiitly* the enay 
under such circmnstanocs must be very itiaocurat«. 
The principal difficulty in assaying appears to be in 
the appropriation of the proper fluxes to each par- 
ticular ore, and it likewise appears, that such a 
discriminating knowledge can only be acquired from 
an extensive jiractice, or 0*001 a knowledge of the 
chemical affinities and sctions of dilfe-ent bodies 
upon each other. 

In assaying, we are at liberty to use the most ex- 
pensire msterials to effect our purpose, hence, Uie 
use of difTerent saline fluxes ; but in the working at 
large, such expensive means cannot be applied i as 
by such processes the inferior sictals would be too 
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much enhanced in vftlur, especi&ll; in working rery 
poor orcf. In consrqncnrr of winnh, in smrtltiaK 
workft, where tbe object Is tlic production of mrUla 
in the great way, cheaper ailditions are used; audi oa 
lime-stone, feld-spar, flour-^par. qitartx. sand, 
i\nte, and flags. These >rr to br chosen ftcrr^rdiag 
to the dilferenC vtewi of tbr operator, and the 
luture of the ores. Thui iron ore«, on account of 
the argillaceous earth thej contain, re(]atr« calcare- 
ou§ ndditiona, and tbe copper ores, ratlier ili^ or 
vitresccnt stones, than cakareous earth. 

/fumid AsMay nf Mtiaiiic Orrn. — The mode of 
afSAyiiig or«8 for Uieir particular metals by the dry 
wuy, i« deficient «o far as reUlea to pointing out 
the different snbatances connected with tluim, be- 
can&c they are always destroyed by the process for 
ohctiiiiinE; the assay metal. The usstiy by the mowt 
way is njore correct, becaase the different substances 
ran br anMinilely AACfrtained. The Inte celebratod 
Bergmun tirst communicnted this method. Il de- 
pends upon a knowledge of the chemical affinities 
of different bodice for each other ; and roust be 
vnrtcd according to the nature of the ore ; it is very 
exten&ivc in iL<t fipplication, and requires great 
patience and addreio in its execution. To df»crib« 
till) treatment of each variety of metallic ores, 
would take up too much of our room ; but to gire 
a general idea, we shall describe tbe procedure, 
both in tlie dry and the humid way, on one species 
of all the different ores. 

To Ansatf Jrmt Oret. No. 1. — ^Hw ore most be 
roasted till the vapoar ceases to oriw. Take 2 assay 
quintals of it, and triturate them with one of fluor- 
spar, I of a quintal of powdered charcoal, and 
4 quintals of decrepitated sea salt ; this mixture ia 
to he put into a micible, lined on the inside with 
rlay and powdered chareool ; a cover must be luted 
upnn the crucible, and the crucible itself exposed to 
■ violent fire for an hour, and when it is cool, 
broken. When, if the operation han been well 
conducted, the iron well he found at the bottom uf 
tbe cnicihle ; to which mu.<it be added tho?:r metallic 
parficlcs, which may adhere to the scoria. The 
mt'tnllic partii:les so adhering mny be .«rparatcd, by 
pulveri/ini( it in paper, and then attracting them 
with a magnet. 

Nu. 2. — If the ore should be in a colciform state, 
mixed with earths, the roasting of it prrTioua to 
n^Miying, if not detrimental, is at leapt superfluous ; 
if the earths ^hollld be of the argillaceous and sili- 
ceous kind, to half a qnintol of them, add of dry 
quick lime and fluor-spar of each I quint&l and ^, 
reduced to powder, and mix them witl» ^ of o quin- 
tal of powdered charcoal, covering the whole with 
one ounce of derrrpitated eomraon salt ; and ex|KH(e 
the luted crucible to a strong forge firr for an hour 
and a quarter, then let it gradually ooolt and let the 
rcgulus be struck off and wnghed. 

No. 3.— If the ore contain calcareous earth, there 
will be no occasion to ifdd quick lime ; the propor- 
tion of the ingrt-dieuts may be as follows :— viz. 
1 a.s5ay quintal of the ore ; 1 of d^repitated sea- 
salt ; i of powdered charcoal ; and 1 of fluor-spar, 
and the process conducted as above. 

There i* a great difference in the regnli of iron ; 
when tbe cold rcgulus ir stmrk with a hammer and 
breaks, the iron is called cold frhorl : if it break on 
being struck red-hot, it is culled red short , but if 
il resist the hnmrnci, both iu il* cuid and ignited 
state, it i^ good iron. 



HMmid AwtOf qf Iron Ore, — To assay the cUrt^ 
form orcf, which do not contain much carttir •> 
»tony matter, they must be reduced to a tint- po« di'^. 
uud dissolved in the marine acid, and prectpiuiv^t 
by the Prussian alkali. A determinate quantity of 
the Pmsiiau alkali must be tried previooslT, to as- 
certain tbe portion of iron which it will )>recipLlalrr 
and tbe estimate made accordingly. If the mm 
contain any considerable portion of nine ur manga- 
nese, the precipitate mnst be calcined to redocofc 
and tbe calx treated with diluted nitrooa uU, 
which will then take up only the oxide of aioC; 
wheu this is separated, the calx should ogoio bt 
treated either with nitrou« acid, with the ■<)•)< i-"n ••/ 
sugar, or with the acetous acid, whii:b w>L' 
the ronnganese, if any ; the remainini: oxi>: 
mny then be dissolved by the marine ncid, 
cipiuted by tbe mineral alkali ; or it maj t 
cntctned, and tlien wei^rfied. 

Zine Om, — Take the assay weight of ivastaj 
ore, and mix it well with ^ part uf charcoal dasta 
put it into a strong luted earthen retort, to which 
must be fitted a receiver : place the retort in a for. 
nace, and raise the fire, and continue it in a violrul 
heat for two hourfi, suffer it then to cool gradually, 
nnd the ziuc will be found adhering to the neck of 
the retort in its iprtallic: form. 

In the hwmid tray. — Di»til vitriolic nr' ' 
calamine to dryness ; the residuum must be 

in hot water j what remoina undissolved is .; 

earth ; (o tlie solution add caustic volatile olkoii, 
which prr^pitatrs tlic iron and argil, hat keeps the 
line in solution. The precipitate must be re- 
difsnlved in vitriolic acid, and tbe iron and argd 
separated. 

'An Orvs. — Mix a quintal of tin ore, preTioaaly 

washed, puh-crizcd, and roasted, til' —^ "• ' 

vapour arises, with half a quintal of > 

and the same quantity of pnlrerizcd y. 

to be put into a crucible moiitlened mth charfro*!- 

duKt sad water, and the crucible placed in nn ntr 

furnace. After the pitch ia burnt, givr i 

beat for a quarter of an hour, and on wi'.:. 

the crucible, the regnlua will be foujid at the vk-jhii. 

If the ore be not well washed from earthy inattera, 

a Urge quantity of borox will he rrctuifite. witk 

some powdered glass ; and if the ore oontaia JitMi) 

some olkaline salt may he added. 

In the humid trny. — The assay nf tin ores in the 
liquid way, was looked upon as impracticable, till 
Bergman devised the following method, which is 
generally successful. I^t the tin ore be well jtejia- 
rated from its stony matrix, ,by well washing, and 
then reduced to the mO!«t subtle powder ; digc*! H 
in coneentrated oil of vitriol, in a strong heat for 
Meverat hours, then, when cooled, add a small portion 
of concentrated marine arid, and suffer it to etamd 
for an hour or two ; then add water, and when the 
solution is clenr, pour it off, and precipitate it be 
Axed alkali — 131 grains of thifi precipitate, w«ll 
wu»lied nnd dried, are equivalent to 100 uf tin in it* 
regulini^ state, if the precipitate consist nf pure tin ; 
but if it contain copper or iron, it must be calciiMld 
in a red heat for on hour, and thfn digested ia. 
nitrous acid, which will take up the copper ; and 
af^irwards in marine acid, which will separate the 
iron. 

Suir. — llie numai of tLiP sriiU h.c, in ilili )><i|**'r. 9t» fiur> 
poMly jlvt'ii IU known Iu tli« Uiiicr fiilliCT Uian Ui<- CitcniiM. 

(To be con/*w$ed.J 
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COLORING INSECTS. 

■ T M. J. J. VIRKV. 



the dtscorery of the M^jciciia cocfaine*! 
cdc/i trovcineltifrri) t the aucicDtit knuw bow 
rAtatn ft purple djr, Dot only from the univalve 
[ti I'nI mnrex, baC alio from sevt^nd in* 

pit dye iti spoken of tu the Bible; and 
I'linc tfndrf to convince iu thai it was not 
td (at least uot entirely) from the kermes, or 
iUciit. but from a cochineal procured firom 
iraiatia ftiid Fer«ia, formerly known to triveUen 
Mcrciiatiti by the name of tur/imr, Tht.s term 
iftea a little red worm, tike our word vermillion, 
tike the word ftcvlct (or aeharlaih of the Ger- 
l) flomci from kfrmctinas, &c. 

oochhkCftJ was not well known to naturalists, 

the publication of tlie recent Memoir of M. 

BrvoUl. It abounds in Erivan, and the valleys of 

\r«r«t ; partj uf Pcrhia ami Armrnia, now incnr- 

pmtnitti with the empire of Russia. It is parti- 

wn\**if romittnn in the swampy mctulons surrounding 

' -I and fixei on the root of the Poa Funtfent^ 

^irfurojuu L^vl» of Trinius. 

'••i-nt. tUcrefore. tli»t iu habits resemble 

''ocrut Pofimiciit, described byBreyn, 

-n the *e/era«/AfMr pfrninui : but the 

hineal is much thicker than the Polish : 

■ ut from IH to 23 thousand individuals 

'1 300 p^ammes, or ■ pound (of 12 ounocii), 

c poquire* 100, and sometimes 130 thousand 

1^ uic Coccus PatonicuM, for the same weight. 

txichineut runs 'JO to 25 thousand to thh 

therefore it presents scarcely as much 

colorinf mattar u the Armenian ; bat the Polish 

^«r« the Icaat (it is the Porphyrophora FriMchii.) 

Sje££tr^t\z to Brandt. Armenian cochineal (por- 

pAjfr^^k. J/amfUi) is distinguished by thirteen or 

fomrirmtk articulutiont to eai*h nnteiina, in the male, 

■od a bnub of the hair at tlie anus. The fomale, 

the sitstc of lana, lives in a shell attached to the 

d the plant : it can dig the. ground wiili itit 

pews. When perfect, the month is entirely 

AS in the Polish kermes ; for these aol- 

of the ume genus, althooj^b they are of 

rrrml tpeciea. 

We Boaj also mention, among tinctorial insects, 
<hr /^y:..">.i-^■.iw '*>irtorium Fahr. {acani* tinct, of 
Luib* common in hot ctiDiates, as in 

Vnrtr I mar. according to Caillaud, and 

|Mrt..cuUrlv iu iiuinra, where it has be^un to be 
t^^t*" n**" *t( in dyeing. 

, very amall red acarus, like our 

■ly numerous in the woods and 

> W..M, Farsgiiar. and French Guiana, 

ol ctflor raiifht also be extnicted from 

•jt for the ineupportable itching which 

1 on thcskin. However, the vapourof 

s them to perish easily. 

if^iil butterflies, or the coleoptera which 

lo pre*er\e uninjured for collections, 

.t!.. ^ iiiinl by put(i(ii.'-a drop uf acetate of strych- 

iisiu cither the trunJe or the month. The insect 

bOt mo«ionles« wiUionC spoiling Its shape. The 

Uafaitanta of SanU P^ hunt these insectsi to eat 

tfacB. They make omelettes of them, or, after 

kcvlng frieil them, they cover them with sugar, to 

make comfits of them.— CAemisf. 



PREPARATION OP PURE TELLURIAN, 

DT UEHZELirS. 

TftLtv&ST of silver has lately been found in 
Siberia, and telluret of bismuth at Schemnits. 
Berzelins hat obtained the metal in a pure state 
from the former by the foUowlflg process : — Ma 
dry carbonate of potash intimately vrith the wdl- 
pulverized mineral, make it into a thick panto with 
olivf oil, and put it into a porceUiu crucible with a 
cover. The crucible U then to he at first gently 
heated, till the oil is carbonized ; and when gas 
ceaacs to bum at the edges of the cmcible, the heat 
is to be raised for a moment to whiteness, and the 
prucible then allowed to cool. A deep, brown, po- 
rous mass is obtained ; it is to be quickly 
powdered in a dry mortar, and tbrown upon a dry 
lUter and washed with boiling distilled water, with 
as little contact of air ss possible. 

A liquor of a rich red color is obtained, which 
vrhenevcr it comes in contact with the air, beoomea 
of the lustre of silver ffom the tellurium which 
separates, while the potassium oriditea by the oxy- 
gen of the air. As soon as the Uquor passes color- 
leas, the mass on the filter is sufficiently washed. 
and is composed of charcoal and bismuth, uonUuning 
mere traces of tellurium. 

Thf deep red solution contains telluret of po- 
tassium mixed with more or less sutphuret and 
Beleniuret of pota«Gium, with a small quantity of 
telluret of gold, copper, manganese, sua iron. If 
the solution be suffered to remain at rest, the surface 
becomes covered with a pelhcle of tellurium, and 
gradually, but very slowly, it becomes turbid to the 
bottom : by blowing air ioto it the mus oxidizes 
readily. The potnssiom becomes potash, and the 
tellurium is precipitated by oxygen- When the 
precipitation has ceased, the solation assumM a 
green color, and if it be poured oil' at this moment, 
it deposits in a few seoonds a very small quantity of 
tellurium, and the liquor becomes yellow when the 
precipitation has ceased. The green color is owing 
to a mixture of the blue tint occusiooed by the 
small quantity of tellarinm mixing with the yellow 
color of the liquor. Sometimes the remaining 
liquor is of a dull ro^e color, and gives no precipi- 
tate in several days ; this is owing to the telluret of 
.iron which it contains. 

As long as the potash is in access, the sulphur 
and the selenium are not precipitated, but the aecelB 
of air converts them into acids ; this is a method of 
obtaining tellurium free from these substances. 
Muriatic acid precipitates from the yelluw solution 
the selenium and the sulphuret of tellurium which 
it contains, in the state of sulpfauret and selcniuret 
of tellurium. 

The tellurium precipitated from the alkaline solu- 
tion is a very fine and dense powder : it must be 
purified by distillotion ; bat on account of its ^ht 
volatility it cannot be sublimed from a retort in a 
common furnace. In order to effect it, a long 
porcelain ve&sel, containing tellurium, was put into 
a large porcelain tube in a furnace ; it was healt:d 
to redness, and a current of hydrogen gas passed 
over it. The tellurium was converted into vapour, 
and it was constantly carried by the hydrogen to- 
wards the eold parts of the tube, where it was con- 
denaed. In order to make the tellurium flow after 
its condensation, the tube must be slightly Inclined. 
In ■ short time all the tellurium distils, and there 
remaiw in the porcelain vessel a small button formed 
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of the telluiTts of ^1d, copfHtr, oud iron ; Uie pro* 
duct of the dutiUation u pure teiluhum. 

In i:<^neral the proceu. which consists in fusion 
with pota>!iHTiiirhiirco«l, may be employed to purify 
teUurium, rsjieciiilly if it contains mlphur, selenium, 
or anenii:. all bodies vMch cannot be separated 
^m it by distillation. The oth uic goes ofl* in 
vapour at a red heat, and the two others, after the 
piecipitation of the tellurium by the air, remain 
oMolved in the liquor. The solatiun of potash 
eontteilUl the metals which render the tellarium im. 
pan. If in this operation powdered charcoal be 
employed instead of oil, the mixture may be strongly 
heated at onee, but the solution of telluret of cal- 
cium ; and u the lime which Is produced is preci- 
pitated with the metal, the precipitate must be first 
washed with mariatio acid, and then with water. 
The quantity of charcoal ought always to be soJh- 
dent to preTenC the mass A'om fusing during re- 
duction, for then it would go over the edges of the 
crucible and part of it would ba loit. 



OS THE COLORS OF FLAME. 
Tb the Editor. 

Stm.— Allow me to ofhrr a few remarlts conccraiog 
the color of the flame of a candle, in refutation of 
an article of one of your correspoudeats, which 
appeared in No. 63. His theory U certainly 
■itogether new, and I may say somewhat obscure, 
In consequence of making carbon the OH/y motter 
cooled during combustion ; tallow, wax, oil, and 
moat of the oleaginous combustible bodies, being 
Gonpoaed of carbon and hydrogen, with a small 
portion of oxygen \ when the caudle is lightnl. the 
two former are given off in the form of carburettcd 
hydrogen gas, and is precisely the same in its com- 
portion as coal and oil gax ; so tliat the Haine of 
the candle is caused by the ignition of this gas, and 
not of csrbon alonr. If " the carbon at the lower 
part of the flame were ^tctuatly burned,*' the tem- 
perature at that part should be greater than in the 
higher portion, where it is "not completely burned,'* 
whereas the contrary is the case; and as regards 
the " unburned rapour of carbon" in the interior 
of the flame, it is well known to chemists that it is 
capable of existing in the form of vapour, even with 
the greatest heat we can produce, unless combined 
with some other gas ; so that the very proposition, 
being false, the argument falls to the ground. 
Taking then as an esUhlished fact, that the flame of 
a candle is nothing more than rarburetted hydrogen 
gas in a stale of combustioD, we can easily account 
for the rarioDS colored parts of the flame. When 
a candle i« first lit, the wick alone is consumed 
until the flame approaches sufficiently near to melt 
the candle ; the grease' is then drawn into the body 
of the flame by the capillary attraction of the wick, 
and is there decomposed by ignition, and is given 
otC in the form of carbunitted hydrogen, and this 
coming in contact with the atmosphere during 
combustion, is again decompoaed by the oxjfren 
uniting with its carbon and hydrogen, forming 
o&rbooic acid and water. The higher the tempers- 
ture of flame, the greater is its brilliimcy, con- 
aequentty. the lower port being constantly supplied, 
with a current of oool air, its temi>eratnre is 
diminished and the flame beuomos blue at that 
part, while the air which abstracted the beat ascends, 
and preserres s warm atmosphere around the upper 
portiOD. To prove this, Profenor Donofbn. of the 



Royal Irish Academy, construrieil a cylinder of fcea 
opt n at both rndx. and iaclosed in it a jet of (f«S 
gas, when the dame ajutost constantly bccarr^- '^*''- 
and after Sfinie timr went oat. Again, if 1^ 
wire in the white pare it becomes red hot, it : . 
pass it into the blue portion it is tnstanUy nooloL 
In a jec of coal gas ws observe a larger portion sf 
the blue color, then In the flame of a candle, oa 
account of the metal being so much better a ooa* 
doctor than the wick ; but if the metal be heated 
to whiteneM, or a taper held immediately below At 
flame, the blue color disappeara. This blue color, 
howerrr, ia not conflurd alone to the lower part ; 
fbr, if we hold some object betweeo the eye and the 
flame, so as to exclude the dasxliug light, we shall 
ohaerre a fiiint rim of blue encircling the upper 
portion as well, which constitiitei the extreme rdg« 
of the flame, being in immediate contact with the 
air. Flame is nothing but a hollow cone, whose 
surface is the ignited film, which is supplied with 
gas from its reservoir in the dark central portion \ 
for if a sinsll tube be insrrteil therein, it Dtay be 
either drmwn off and collected, or it may be Igooted 
at the extremity. That there exists a very low 
temperature in the centre of the flame, is evidtnl 
from the deposition of carbon which takes place oa 
the wick, which being a noU'Conductor of beat, 
maintains a lower tem|>erature than the Tspour 
which surrounds it \ when the vrick reaches the 
ignited portion of the flame, it abstracts a portlun 
of the heat in order to be consumed ; it is, ooa- 
sequenlly, incapable of consuming so much gresaa 
aa before ; the snperabundaooe therefore overflows^ 
and runs down the side of the candle, the com- 
bu^on is imperfect, ■ portion of the carbon k 
carried off unconsumed in the form of smoke, the 
candle gives less light, and requires snnlfing in 
order to get rid of the obstruction. The veQ 
known experiment nf blowing out a candle ax>d 
nilighting it from the smoke, result! from the 
stream of carhuretted hydrogen gas which issues 
from the wick. When a cold mntatlle plaoe is throat 
in the centre of a flame, the carbon of the gas ia 
condensed before it comra in contact with the 
atmosphere ; but if the candle be held directly 
above the flame, tio carbon is nmdensed, as car* 
bonic acid, and water alone comes in contact with 
the plate. The cause then of the varioos colored 
parts of flame may be staled u follows : — The 
lower part and edge of the flame are bloc, in con- 
sequence of being sahjt-ctrd to a lower, temperature 
than the rest ; the interior bein^ hollow where nn 
flame exists appears darker ; while the other portion, 
Uiog in a complete state of ignition, ippean Ibe 
brightest. i. 



MISCEIJ*ANIES. 

Ga$JTom Graptf. — An interesting experiment haa 
been made at Bonrdeaox. on the husks of grape*, 
when presiied, and the lees of the wine, in order to 
show their use for the ptirposes of lighting. A 
ponnd of the dried husks pat into a red-hot retort, 
gnre, in uneu minntrs, !£00 litres of gas, which 
burnt with an intense light, and free from unoke or 
xmell. A second experiment with the dried Icciwaa 
equally satisractory. 

The Mulberry. — M. Seringe argues from physio- 
logical facts, that pruning the mnl))erry at the same 
time that the leaves are gathered, wilt produce n 
handsomer and a longer-lived tree, and a grc«tv 
abundance of leaves. 



Lanaaa:— P«iit»d by O. FMacts, 6. Wlutsllmo Unt. Uito Fad.— rubUshsd by W. Usihaik, II, PatorwMtar Bow 
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LrmoGRjiPHT. 

(RmmmM/rom pmfe WO.) 

Wk km \m libc femus f«pen «paa lU» 
g(M« M «cno«a( of iWiloan 
tfdM wed is <Im wt ; •« a« , 

itsrtir to lirirrihff dw a^ 
<nir of Cbe ssipter 
tin ft fslart orportsniKj Uk 
J la tlM 4ra»tM aod iwintbif . m vcU m on 
oOwr a«ttca «oaM«ted vilh the mfe^cet. 

Ftf . Ill thfl i>Mr iVwf — An Hitinunant^ chap, 
•Mf to mmMhmon, nprdttiott* in worliinc. sad 
iiAwUfl pArtintUrtx to eanli. imsll Hmdan, ftc.— 
for tarr*Y wot k the prM Ofo to not tvfScsefit. 

*> ^-ommoo itronf ubie. boTtng 

ft I 711, ban to inpporC the tiprigfat 

pf> «uppor1« tifr ttoDB I. C is a 

^I' '-'fTcrtd widi IgathtT, cxftctly like a 

pT-.T j.jia U with p&rchment ; thu is large 

•doukU tu itivttr Ibe ftonc and ii capable of Iwing 
< fcr oi'rB tMctc or hrmight dows upon the tCooe, by the 
htnget or ptTotc nhicli coiuuct it with the table — ^it 
U Q4ual)]r supported on it4 pirota at nch a height 
» 10 f«ll flat down npon rather a thia itoae. The 
oprigbt D Khoald be a» long aa poasible, aa the loDger 
it la, the more equably the icrBper work* on the 
atone. The croi* bar E ii of course capable of an 
ap ind dowti motion, oni itii height, and conae- 
qiirntiy the height of the scraper U, which is attached 
to It, i« rccnlaud by an iron pin put through one 
■or other of the hole* H, at the upper part of G G. 

II, tbr Rcrapcr, la made to hare a awingjng motion 
baokwird« anil furvrnrdi tn the socket at the top, 
where It i« conTuirti'd with E. TUr tcrapcr itself ia 
forrawl of boi wood or hard mahogany, and tits into 
• joint cut to receive it— it ia futeuixl by n pin or 
■crew, only fufflciently tight to keep it Ati^ady, being 
allowed neverihelcai a liUl<> piny liiJcwnyii. in order 
lo aoeouimodate Itself to the Atone ; if this latter 
ahould be bigber on one itdc than thu ulbcr — thus 
by means of tbrfir various odjiutmcntti, the scraper 
can Im) muved lui^ily In orery direction. The lower 
rnti of (3 it fupd by a ninviMhlr joint into the (rendlo 
l>rnrulh. By lll^a^iag ou the it-cadlc, tlip scruper is 
funibly prrnaitl upon the atone uiid worked with tlie 
hand, by pulling it bncktvanlii and forwnrd*). It 
atuml'l 1*0 niiMilittiird ibiil tli'' p'.'lc which supports 
lh» wrapFr. ihoubl be mndr of two parts joinLed to 
eaub othvr, so (h«t nhc>n the printer draws the 
teruprr lo liiin, llif nhnlc ahnll fnrni one straight line, 
and when hi- puihcv it awny, it btnils back. In all 
preoia the leathrr must be stretched tight and welt 
f(n>iueU at the back, to enable the acrapcr to alido 

f i(t. 2. — Thf Tall* for ruVtitng doit^ the 
ffioifK.—Tliln t.iblr In upcji nt the top, nnd hoa two 
cro^K-bara to I'ly the Htonits oit. The boitom of the 
t^ble eltipQ* loAnrdit the Itole, Inordrr to IK the sand 
and n-Nler run out tu a tub pUr<*d uiulcmeath for 
that porpote ; the sand vbion fallii in this tub may 
Im (Irird, and when sifted, ierrea for l^nc graining the 
alonrM. 

Pig. %.-^BUhiHff fhs. — This box mar be made 
of any aJH ; ft mnnt be watcr<tight. and have two 
pteora of wood with notrhoa fixed in its bottom, 
ih*- •■ "^ ■■ li^n it 1m bring etched, must rest on the 

IMil ■ 'T* iif WiHid. 

* . 'ti-rfnr Charyimp ike ItrawiHyt with 

Primttng ShA. — Thrao rollers may bo made of any 
tCBiitb, but must not bo leas than tour iuebca in 



nej- are 



ef aUer 




at IW c ali t mily of Ite 

t^ whole is covered with a calTa-aUa^ M 

gRst care, and w as to fil tagfaOy. Tfab 

8B perfOTved aa follows : — the caira<^tD 
atrctdkedoB a board with nub, aod aOowi 
it ia then cot ao aa to At tbe roQer ««a 
nraat be aewed with silk, and with what 1 
can a dosag-sutch ; this must not be per4 
the roOer, ^t sfparateW. and with the so 
OBtwards ; when the aeam is finished the 
be turned with the rough aide outwardly a 
sDpped on the roller Uke a glore -. the e 
(the skin being cut longer than the roUer 
tied together with a string or oaikd 

Aa m taming the rollers on the etooe th 
might hurt Che printer's hands, two little ' 
estployed, and ao made that cm their 
more or leas on the wooden handles, they « 
or lesa easily ; this effect may also be (real 
by the preasure of the bonds. 

This mode of holding the roUen ti 1 1 
portaot thing in lithography, and a liti 
printer ought to study it with the greated 
be perfectly understimds how to manage ( 
he may either force the stone to receire fl 
or take it up from the stone ; in abort, be 
aa be likes the effect of the printa, and era 
the entire tint of the impressions. 

As the Atones for ink drawings are poUil 
not so easy to moke the rollers tuni 
which case wooden handles are substitute 
leather ones. 

In pnsamg the roller, which U 

E renting ink. over the stone, tho«e parts «1 
een preriooaly wetted will of coarse 
reccire it, while, on the contrary, the gn 
will attract it, according to the intensity vd 
they are drawn, and tlie difTerenoe which 
tween the several tints will depend emivd 
vnrird effects of the drawing, and on the 
which the printer will press with his roller^ 

In order to prepare a roller for reed 
printing ink. it mast be held near the fira 
besmeared with lard, which must after 
scraped off ; it must then be worked fa 
three days on the table with printing in] 
then fit for use. 

If a roller i» to be laid by for more 
night, the ink must bo with care scraped « 
most be besmeared with hog's lard. 

Pig. 5 is a Sttel Pen with a screw for 
straight lines : this is an indispensable im 
for drcLwiog lines : the sides must be 
bent than those usually found atinstrumenfi 
this is done in order to enable tbo ink to $4 
tn the point, which otherwise it would not 
the points of this instmmeat soon get Uoal 
the moment that is the case, they muat b^ 
with great care on a hone with olL Tliis \ 
delicate operation, as the fineness of the 
pends entirely on the points being peried 
and eren. 

QLuU-i and pens are -very soon blunted 
nature of the stone and of the ink ; steel 
the only ones that con be used. These 
otU if a very thin piece of steel, which must 
in the fvrm of h'sif a cylinder ; cut 
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tempered, ond then ground on ■ 
i arc fixed oa b commaa quill, 
r pencil U mUo an mdupensable 
of the hair must he cut oiTwilb a 
that ouIt twelve or foarteem hairs 
pencil thtw prepared, and the steel 
instruments with which drawings 
ented thac can eqoal engrariusa in the 
the lines. 

scraper* for scratching out writing 
renient for lithography ; it is better to 
of square steel, shapetl as represented 
and 7, ground on a sconCf and fixed in 

(Ta be' continued.) 



PHE NEW METAL LATINIUM. 

I C. BOOTH AXD CAUPBRLL HORFIT. 

is dertred from the Gn^ek Xayravuv to lie 
called in Swedish and German Lantan, 
iliah Lfttanium, for the sake of euphony 
with the generally reciTcd tenni- 
es of the elements. The ordinary 
cerium by precipitation with 
potjusa, threw down a bisolt of 
B time, the latter constituting 
bole saline mass. The method 
the two drpt'ods on the ready solubility 
latanium in dilute acid after if^aiLion, a 
by cerium under the same circnm- 
m its nitric solution, it may be best 
as 8 white, crystalline carbonate, by 
ammonia, and from this its other 
be farmed. The dry chloride heated 
reduced to grey melallic powilcr 
lead color, and capable of being 
by pressing. It is slowly con- 
in tlie air, and in cold water into 
with the evolution of hydrogen. 
t«ke* place in hot water. 
Isomeric states. The ordinary salts 
t reddish tinge, bat when the yellowish 
heated in hydrogen gaj, it becomes 
m fhint shade of green, and dissolres with 
in odds, forming aolta which possess 
bae. 

ate of poUisa it forms a slowly 

h howc\cr, does not precipitate 

ding Ball of cerium , unless the 

t in the solution. Its atomic 

er ihon that adopted for the oxide of 

Botiea is mainly extracted from Ber- 
to Foggendorff, publtahcd in Nos. 4 
id. Annals for the presoit year, 
its were aa follows : 

tared the sulphate of cerium and 
(Ordinary methoUn from the mineral 
lived in a large ([nantity of boiling 
Chehydratcd oxidei) of cerium and latu- 
Htated by caustic potassa. These were 
fn nitric acid afLer being llioronghly 
raporatcJ to drynets, and healed in a 
>le until all the nitric acid was ei- 
Olides remained uf a li^bt reddi«h 
r, mid were transferred to n glonn cnn- 
tric acid diluted with 60 (0 80 times as 

iMratttitbsrIoia lti« compouod orcerlmii. 



much water. After digecting about two hours In a 
gentle warmth, the latanium is dissolved and oxide 
of cerium remained of a reddish>browu color. 
The solution treated with caustic potassa threw down 
the white hydrated oxide latanium, much mora 
bulky and gelatinous in appearance than alumna. 
It is exceedingly difficult, if sot impossible, to wash 
it out tbroDghly, for after edtxtcorntion for sevetsi 
days, the liquid passing through the filter still gara 
indications of a solid matter, and «Lmost tod to the 
belief that] the oxide was slightly sohihlr in water. 

On re-dissolving hydrntcd oxide in nitric acid, 
evaporating to dryneu, and heatint; to redncu the 
dry oxide remained of a brick-red color, difTcring 
therefore from the oxide of cerium by a lighter hue, 
and by containing less of brownish shade. On 
treating this oxide oa before with very dilute nitrfc 
acid, a small portion of oxide of cerium remainedr 
proving that this mode of separating the two metals 
is not accurate, and that we must await further 
expcrimenta for the discovery of a mort perfect 
method. 

* Curbonate of latanium, as thrown down by car- 
bonate of soda, is a voluminoua white precipitmte« 
and, like the hydrated oxide, very fUfficalt of edol- 
coration. for after obtaining the chloride from it, 
crystals of common salt were also risible. Agree- 
able to the observations of Mooander, therefore, the 
carbonate of ammonia ia the beat precipitant. 

Sulphate of latanium, aa readily formed by the 
Bohition of the oxide, or carbonate, in dilute aul- 
pburic acid, evaporation to a small bulk by heat and 
exposorc to Bclf-cvaporatton, while delicate needle* 
of a fleab-red color collect in little groo[>« on (he 
bottom of the capsule. 

The chloride is similarly formed by means of 
chloro-bydric acid and evaporation. It forms a light 
yellowish green crystalline mass, In which no deter- 
minate form was observed. 

The quantity of latanium in oar poaiession was 
so small, amounting only to a few grains, that the 
ojjeratiDoa were necessarily conducted slowly ond 
prevented onr pursuing them qoantitativcl|r. Should 
we be enabled to obtaiu a larger amount, we may- 
give more interestiDg results, without, howerer, 
trespassing on the ticld legilimatly belonging to the 
discoverer. — Framiiin Inslitute, 



INDIAN MODE OF PREPARING THE PER- 
FUMED OILS OF JASMINE AND BELA- 
Dr. Jackmjn of Ghoaeepore, in a letter to the 
editor of the Asiatic Journal of Calcutta for June 
1B;19, Bays;— In my last communication on the 
subject of roee-water. I informed you tJiat the 
natives here were in the habit of extmcting the scent 
from some of the highly-smelling flowers, such aa 
the jasmine, &c., and that I would procure you a 
sample, and give you some account of llie manner 
in which it is obtained. By the pre«nt steamer, 
! hjiVB rtwpotched two small phials. conUiuing some 
of the oil procured from Jsflnine and the Bela 
flower. Eor this purpose the natives never make 
use of distillation, but extract the essence by causing 
it to be absorbed by lome of the purest oleaginoua 
seeds, and then expressing these in a coriimon mill, 
when the oil givtat out has all the iceut of the 
flower which has been made use of. The plan 
adopted is to place ou the ground a layer of the 
flower, about four inches thicJt and two feet iquar 
over this they put some of the Tel or Scsaiaum seed 
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wetted, 4hoQt two iDchM thick md two feet iquare ; 
on tbU ftgaiu ii ^ilaced another layer of flowcrii 
about foar iache« thick, u in the first inetum ; the 
whole U then covered with a sheet, which is hrld 
down by weights aX the end« iind atde«. In thU 
itatfl it ii lUowed to remain frutn twelve to eighteeo 
hoars; «ftrrthis the flowemare removed, and other 
layers placed in the lame way ; this aUo is a third 
time repeated, if it is desired to have the scent rery 
strong. After the hut proccsi, the seeds are taken 
in their swollen state and placed hi a mill ; the oil 
is then expressed, and possesses most fully the scent 
of the flower. The oil is kept in prepared »kiiif, 
called dabbers, snd is sold at so much per seer. 
The Jasmine and Beta (Jasminum sambo) are the 
two flowers from which the natires in this district 
chiefly produce their scented oil ; the Chumbol 
(Jasminum grandiflonun) is another, but I hare 
been unable to procare any of this. The season for 
manufactnre tfl coming on. The present oils were 
inanufactared a year ago, and do not possess the 
powerful ftcent of that which has been recently pre- 
pared. I>ifttillation is never made use of for this 
purpose, as it is with the ro&eA, for the eitreme 
heat (from its being in the middle of the rains when 
the trees come into flower) would most likely carry 
ofl* alt the scent. The Jasmine, or Chymbfle, ss it 
is called, is used very largely amongst the women, 
the hnir of the head and the body being doily 
smeared with some of it. The specimen I send you 
costs at the rate of two rupees per seer. 



ILLUSTRATIONS OF BOTANY. 

OUnmed from page 109.^ 

Class VII. — UzpTAWDxiA. Four orders. 



^ 



-f laots m\fh r tUmf ns. ami 1 , 2. 3. 4, or T stjlss. 



\M.m^ 



The noble j^scnlos or Horse-chesnnt belongs to 
this small class, wliich contains but one British 
plant, the Trientalis or Winter Green. Tlie beautiful 
Calla Ethiopica liere finds a situation, as well as its 
congeners, the lurid and mottled Dragons. Beyond 
these there are no plants of either beauty or interest, 
except indeed the neat little white-flowered Septas 
flpom the Cape of Good Hope, which has its calyx 
of seven sepals^ its corolla of seven petals, seven 
stamens, seven pislits, and seven capsules. 

CUsS Vni.— OCTAKDBIA. PoUF OrdoFS. 




riaab wiUi a itAmsu, and 1. S, 3, or \ 9tyl«),^ 

K class of lovely plants, oontainuig the e1«^nt 
Heaths, of which there arc perhaps three hundred 
■pMies, most of them nalivcs of the Cape of Good 



Hope. The annual, commoaty called KsKtnrtiasa* 
bat properly TropKolnra or Indian Cress, is b«r« 
too : and so are also the splendid Fuschio, ihe tweet- 
smelliog Evening Primrose, the ^'hortleberrits soif 
the Craabcrries, the Me2ereon« and the Laoe-bBk 
tree* so called from its being fonoed in layers, thit 
when separated exactly resemble lace, and is ujMd m 
SQcb by the natives of tropical islands, are oU cf 
ordrr Monogynia. The plants of iototest in ths 
other orders arc Persicaria and the Soap Berry is 
the third, and tlie four- leaved Paris in the last order. 

Class IX. — Ennbamdria. Three orders. 




riaots with 9 tianns, sad 1 . 3, or 8 ttylea. 



I.-I-.H 



As in class Heptondria, there is here but one 
plant of native growth, though one of considerabl* 
beanty. the Bntonius or Flowering Rash, common 
enough on the banks of the Thames around Lon> 
don. Of foreign plants, the Cashew Nut aiKl tliB 
family of Uie I^aurels, as it contains the SassafraSt 
the Cinnamon, and the Camphor Tree, as well u 
those which produce the Gum Benioin and the Alli- 
gator Pear, must be considered valuable, so also tha 
Rhubarb which i<i placed iu this I'loss. The BuCo- 
m\is belongs to order Uexag^'uta. 

CUsi X.— Dbcandbia. Fire orders. 



rionU witfa 10 itsniens. sad 1. 1. 1. 9. sr 10 atylM. 

So common is it for phints to have their various 
parts arrnnget) in fives or tcnA, that these classes are 
extremely extensive ; the present, for example, ooo- 
tains perhaps 1000 species of plants, which aro 
somewhat varied la charoctcr, most of them pretty, 
few of them splendid and majestic in port. Hero 
ore very Dameroos pspilionaccoas planL^. a circnm- 
stmic« necessary to be remarked on account uf tlto 
class Diodelphia, which consists wholly of t'"^*' 
Independent of the leguminous or papilii : 
plants of Decandria, there are snmn of grn< . 
tercst and favorite culture — the Pink, and its farie- 
ties the Carnation and FicoLer, will always br ad* 
mired; so will the Rhododendrons, the Kalmiss, 
the Arjdea, and the Arbutus ; the Cntchtly, the 
Chickweed, the Lychnis, the Corn Cockle, the 
Stonecrop in its many species, the Oxali>, and the 
pretty moss-like Saxifrages ; nor is it cosy to deft> 
X pise the noble Mahogany, the Logwood, the Bntsil 
Wood, and the Lignum Vitee tree. 

To the first order we munt refer tl»t greatest of 
all vegetable curiosities, the Dionea Muscipula, Or 
Venus Fly-trap, which catches the injects thst set- 
tle upon it. In tlir gwamps of Cnrulina it isahan> 
dint, llere, though not capable of living in tte 
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{■ of euT culcttrc in the hot -Louse, 
•ee<lfl Arc aontlalty itnj»oite<l. 



for 



XI. — DoDiecANDRfA. Slx orclers. 




from 13 lo 3U fllampns. if^tod on Ui« rtcepticlc- 
juul l.ie^S, 4. 6. u( I3tlyle« 



IM.i^.lMM 



^U rliLHK. but one rontaining tome goterid 
^L unoiitr wKieh is the lovely ood fragrant 
Bstte, (Kr^cda odomts.) la the same ge qui 
the Weill or Dypr'a Weed, a yellow dye of 
mble beauty, and wbtch decorates mofft of our 
|iits and old walls. The Aiarum Aurabacca 
K placed, fo alio that omimenC of our river 
fhc I^ylhrnm or purjilc Loowstrifc ; the 
OUT, and the well-known Hunse-Ieek, Uie 
I {>Uut wliicb is reiiiarkable in the regularity 
varioua partA, having twelve |ietal8, twelve 
19, and twelve styles. 

\am XII.— Ico8AifDRtA. Three orders. 




^k sameroui ■Umns*. fixed to Iho calyx, ntul wltHi 
K 1. >. 3. or maoy atyk*. 

Kofltloi 



^X^^ 



Itlon of the stameun in this, and the 
It before, aiid after, must be carefully ob- 
Here ibcy are always fixed to the calyx- — 
othcr» to the rec^itacle. This class contains 
)ua plant, the others have many which are 
belong iDOft of our fruit trees — the Apple, 
I, Cherry, Medlar, Tcacli, Apricot, Nec- 
lond, Pomrgnmatc. and Quince. Not 
but other plants of CfjurLl interest, the 
the Pimento, the Clove, the Strawberry, 
the Riiipherry and Blackberry, (both of 
spedca of the Bramble.) The " Queen 
,"the Roee, aJao hereholdf dominiou, aa 
beautifol funilies, the Cactus and the 
tfaemom — one species of which latter 
known as the Ice plant. 
lily of the Cactua bear flowers of the 
laplendour ; leaves they have none ; Btema 
)K distorted and extraordinary forms ; and 



roots so penetrating, that they iuniauntL* tbrnisclve* 
into tike intrrstires of the naked ri>t-k, where Ibe 
plants grow in luxuriance, though ajiparently without 
support. The Cactus FpccioBiftaimUR grow* well 
with ordinary attention, and is a frequent omnntenC 
of our drawing -rooms — thou|;b the emblem of short- 
lived beauty, never Lasting more thaii n duy. and 
often but six or eight hours. Tht* Cactus grarifli- 
floms, or Night -flowering Cereus, beara n tlower 
nearly a foot in diameter, of the most beautifully 
blended white and yellow, and of delicious fragmnce. 
It expands abont eight in the ereaing — is withered 
oud decayed in six hours afterwards. 

Claas Xlll.— POLTANOKIA. 




I 



Stimcni nomerous. and ELxvd to the recepimcW, ib«To(unr onikr 
tlk« (nilt. 



\.O.Si' 



The plant-i of this eharactrr are not always 
poisonou5, but are yet U> be viewed with suspicion. 
The Hoppy, from whose jnice we procure thednadly 
laudanum, belongs to Polyandria ; and also the wrlU 
knowu and numerous family of the Buttercups or 
RaDiinculus. The species cultivated with sudi earo» 
the Kanuncnlus asiaticus, is found of every color 
whotever, except blue. The Anemone U another 
favorite. The Water Lily who shjU pruifc too 
highly. Thr Colnmbine too, that emblem of fully 
— the fipleadid omameot of the Amerieun forest, 
the Magnolia — tlie pretty lictk l>arki^pur, the 
orangc-juiecd Celandine, the Traveller's Joy or 
Clematis, »o sweet and with sach feathery seeds — 
the Tea, and the Camellta, are all belonging to the 
class loossndria. Searching more narrowly, we find 
also the Caper bush, the Lime tree, the elegant, bnt 
short-lived, Cistus, the mngniticent Peony, the Tolip 
tree, and that celebrated and common tropical fruit, 
the Sour Sop or Cnstard Apple. The whole of the 
classes, perhaps, does nut contain o more ^iteudid 
coUoction of plants than ore here iooloded. 

(To Ut emtirmed.) 



ETCHING UPON GLASS, 

In the middle of the sixteenth century, when glasses 
manufactured in the Venetian states enjoyed the 
highest reputation throngbont Europe, it was com- 
mon to find those ornamented by engravings exe- 
cuted with the diamond. More than an hundred 
years had elapsed from that period, when Henry 
Schwanhanl, a pupil of Lehmiinn, waa incited by 
the acddental circum.<taDce of the corrosion of hia 
spectacle glass, to a method of etching on glass by 
means of some powerful acid liquor. His manner 
of preparing this Uquor was kept secret by him ; 
and as no fluid, save fluoric acid, with which we are 
acquainted, has the property of acting upon the sur- 
face of glua, while tlio discovaiy of this powerfWl 
menstmum was not brought before the world prior 
to the publication of Scbeele's experimenls in 1771| 
it is much to be regretted that the secret of Scbwan* 
hard was suffered to go with him to the grave. 

Tlie metliod pursued by tliis artist in the appli- 
cation of his discovery was differcut to that whicl; 
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u pnctued at pment. This is, to coat over the 
entire surface of the glui with vamish, and, through 
Ukia ooating, to truce out the intended flgures, leav- 
lag tlie glass exposed to the action of tlie add only 
in those parts which are to be occupied by the 
flgures. Schwanhanl, on the contrary, first traced 
the figares, and, hariog 6Ued the outline on the 
glass with variiifh, applied hb corrosive Biiid to the 
remaiader of the snrfaco. Bj this mean^ the figures 
were ItSt in relief, and with Lheir uriginal p^iliih, 
the effect of which was pleasing, and totally dis- 
similar to the oppearance of engravings with the 
diamond, which latter circumstance it ]irohjibIy wu 
that incited Che artist to the adoption of his peculiar 
method, since his productions would, by that means, 
be more readily distinguished from the works of 
others. 

The varnish employed by artists for defending, 
where it is requisite, the surface of the gloss from 
the corroding power of the acid, is osually either a 
Bolation of isinglass in water, or commua turpen- 
tine vamiiih mixed with a small proportion of white 
lead. 

By the aid of a rery few implements, the art of 
etching on glass may be rcndenMl a plroiung occupa- 
tion for amateurs. Good crown-gla^ is the most 
proper description tn be chosen for this purpose. 
Ilanng selected a square pone uf the proper size, 
this should be first heated by immersion in a sand- 
bath, and then rubbed over with purified bees* -wax, 
the temperature of the glass being such bm to cause 
the wax to melt compHetely and uniformly over its 
surfac«. The jmiie, thus corrred, must then be set 
n«ide to cool : and it ii important to observe, that 
every part of Its face must be protected by tliis 
coating of wax ; which, however, need not be thick, 
and indeed sboulil not be applied in sufficient quan- 
tity to render the gUas opaque. 

A paper havios the design boldly drawn upon it, 
may then be attached to the unwoxed under-side of 
the gU-is i and this drawing will greatly aasixt the 
Sftist In performing the next process, that of tracing 
the dengn through the wax. The best kind of tool 
for executing this operation Is a carpentej-'s brad- 
awl, which, as it ia flattened at the end in one 
direction, and rounded in another, may. according 
to the poution wherein it is held, lie easily made to 
trace lines having the requisite and different degrees 
of fineness. The point of a pcn-kuife, or any 
simiUr implement, may be used as a substitute for 
the brad-awl, and with almost equal efficacy. In 
tracing these lines, the artist must bo niindfiil thnt 
BtJ instrument Uys bore the BurfscD of the gUss 
throDghout the whole extent of the strokes. 

A>sha]iow eraporaUng iMuin of Wedgewood ware 
must next be employed. Its size should be such as 
will include within its area every part of the design ; 
and it roust at the same time be sufficit-ntly sninU to 
be completely covered when the pone of glass it 
made to rest upon its edge. Some coarsely pow- 
dered fluor spar muitt tlu'n be plocrd in the baain, 
together with a quantity of strong sulphuric acid, 
snfBcient to form with it a thin poxte, when the two 
aubsCanees must be well mixed togctlicr by stirring 
them. The quantity of fluur spar must of course 
be regulated by the stxe of the etching ; and it may 
be a sufficient guide on that head, to recommend 
that two ounces of the coone powder be used when 
the boflin is capable of contoinlng a pint : these 
basins are readily procurable from any respectable 
dealer in earthenware. 

As soon as the acid and fluor spar are properly 



iocorporated togetlier, the pana of glasa ahonld 
placed upon the basin, with the waxed side 
wards, and a moderate degree of beat mast be ap- 
plied to the bottom of the basin : somewhere betwwn 
120 and UO degrees of Fahrenheit's scale will fa* 
found most eligible. Perhaps the be«t mews s( 
providing a steady heat for this pnr]>osc is oflTenl 
by the sand-bath, which was used for heating tlie 
glass before applying the wax. On this «ub»^aeiit 
occasion, however, the tempentore must never tc 
sufficiently high to melt the wax, which in that cxia 
would run over the glass, and wholly destroy tks 
effect of the etching. 

Very soon after this ipplicadon of heat, fnmes oT 
fluoric ackl will ari*e copiously from the baJin, and 
attack the unprotected portions of the glass, WV^ 
the hamn and its contents are once thoroaghly 
warmed, the heat of the sand-bath may be advait- 
tageoiuly diminished. 

After the glass has been thus exposed during hal« 
an hour, it may be removed from the basin ; and 
first being rinsed in water, for the purpose of dilut- 
ing or washing away the fluoric acid, the wax may 
be scraped off with a cummmi table-knife ; the de- 
sign will tben be foand perfectly etched npon the 
surface of the glass. 

A metalUc basin will answer perfectly for gene- 
rating the fluoric acid; but it will be a|r'>>""*''^' 
improper to use any glaaed vessels for the j 
as the vitrcoDs coating of such would bt: ' < 
destroyed. 

In performing this process, it is necessary to ■#• 
some caution ; as finoric acid, if brongbt into con- 
tact with the skin, will quickly disorganise it, and 
produce wounds which may be painful and trouble 
some ; a very little carefulness will, however, aufiee- 
for preventing ony accident of this noture. 

When it is required thus to engrave other than 
plane surfaces, another arrangement must be pro- 
vided : the glass must be exposed to the fumes of 
fluoric acid in some deep ressel ; without, )iovie\er, 
being sufTered to come in contact with the pasty 
compound whence the acid fumes arise, aod ths 
whole should be covered over, to confine and rrtsbi 
those fumea, 80 that they may fully act opoa tlktt 
glass. 



PREPARATION OP PIGMENTS. 



i 



Chtfitnate qf Jjead. — This color is found q 
perfect in its natural stale ; that of commrrc« ia 
iRrtificial production. In its natural slate jl 
been known as " Siberian red lead.*' ! 
M. I'aiK/neltn analysed it, and found it 
combination of oiidc of lead and on H' 
ni«tnl, to which he gave the appelliitinn of " ch 
be««ase of the various colors which the ditfcrent 
preparations assumed. In fact, the chrontate of 
lead is yellow; that of mercury, red j of silrer, 
purple ; and the oxide of chrome is green, and \ery 
valuable for porcelain and enomcl. because it win 
resist a very high temperatare almoft without 
changing. 

Red lead, which was the object of M. Vanque- 
lin's enquiries, has hitherto been found only in Si* 
bcria, and even there it is not common ; so that tha 
laborious research of this learned chemist would not 
hsrc been of much ftdvantagc to painters. :f i' *- ' 
not been for the disco\'cry, in France, of .: 
rontaining a considerable ;M>rtiyn of oxide of 



MAGAZINE OF SCIENCE. 



135 



w- 



" vMe of iron. It hu also been found 
1 States of America, chiefly in Mnry- 
'^r,.ni Baltimore that ihc greater por- 
oe is eiported. The chromate 
■'. >vitb Uiis mineral by the union of 
Willi OLide of chromf , and at the Katne time 
ing potass with (hr Aciil ; thm derompoaiog; 
u^ rrtmmate of potass with solable nit of Irad. 

For Ibis purpose, one hxlf part of the nitrate of 

fOlasa is to be mlved vith one entire part of the 

arth conUiniDg oxide of chrome. This mixture 

li \hm M be calcined in a close crucible, nnd the 

— Iwtance Is afterwards to bo washed In warm 

wUrr, nlterrd, and thrown into a solution of acetate, 

or ttitrate nf lead ; and nothing more i^ required to 

KMiplcte the operation th.in to wash thn prccipi- 

tktt. In proportion as the chromate of potass 

b ia the neotml state, or that of Babchromate, 

ani! ixrcurdini; as the precipitation Is made In cold 

■1 water, the tint will vary, from a delicate 

.-[low to that of orange color. 

li is not, however, a permanent color, and is 

ie^ Ml in proportion to the oxide of lead it contains. 

' . ■ ' ^ years its bri;fht[ieas goesofT, nnd it becomes 

; >w ochre ; but when combined with alaminL', 

., ...^...liiiaes brilliant for a much longer period. 

Umiral yellttip fCAloride of /.Mflf;.— This is a 

nnm)iiruiiou of lead fuid chloriue. It is prepared in 

• ways: the following method by M. Chaptal 

f the oldest on record : — 

Four parts of litharge, reduced to an impalpable 

f*owdfr?. nre moistened with uoe part of marine 

I in four of water. 

Tmed into a thin paste, and to remain 
ii^urL>tti until it begiiu to whiten ; it must then 
ilBrrcd well with the spatala, to prevent it grow- 
too h<ud. 

In prnjKirtion as the consistency increases, lalt 

i« fi.iril ■ md if it appears that there is not suffi- 

ingredient, water must be added to 

tte in a proper condition. In about 

;:>ur hours this compound ibould have be- 

't-U bleached, rery compact, and quite free 

but it most still be stirred occa- 

■ •mplete the decom^msition: it is then 

y washed, to deprive it of the soda, 

found separated from the marlae salt, 

' paste most then be placed to drain 

6a a lilter. 

^%llen dry, it is reduced to powder, and exposed 
In the receiTcr of a reverbcratory furnace, until it 
a*4unirs Uk- tcUow color required ; Ibis powder 
'■ ' •■— to be thrown into a crucible which has l>ecn 
t np to a red heat, and is then returned 
>'■ furnace, where it is only allowed to remain 
^til ihe composition has melted ; ihus fufecd, it is 
dutwn on a plate of iron ; and when cool, it forma 
a erystalliue maaa striated transversely. 

The following is another method of producing 
ftiU pigment : — 

Acetate of Lead is first decomposed by marine 
•^' - the chtoriiir, as In the former instance, is 
' il from the soda, and forms a new combiiia- 
- <tb tlic leadf this chloride of lead is then 
urtfuUy washed, nnd when dry is mixefl with a 
quantity of pnlverized litharge ; it is then 
ted quickly in a crucible, and thrown upon a 
of iron ; but according as the mixtnro is 
for a longer or shorter time to llie action 
ftf ftrr, the yhnde of culor will be lighter or darker ; 
a* heat ii therefore to be kept eqUitl ; the crucibles 



are heated to red at Arstr and withdrawn at the 
same time. 

In the following proceu bismuth and antimony 
are used, nnd should bare the effect of rendering 
the color more permanent. They ore ground apart, 
that the proportions may be exactly ascertainedf 
which are as follows . — 

Bismuth 3 parts 

Sulphuret of antimony, .. 24 
Nitrate of potass, 64 

This mixturo is tu be dropped by degreea into a 
heated crucible ; when dissolved, it most be thrown 
into a vessel of water, where it is to remain, and 
must be well stirred for the requisite time. 

It must then be repeatedly decanted nntil the 
water has lost all its smell ; it is then to be filtered, 
and Uie oxide thos obtained is a fine powder, of an 
impure yellow tint. 

Au eighth part of this oxide perfectly dry, is then 
mixed with one part of muriate of ammonia, and 
sixteen parts of very pure litbai^. 

The fufflon is then to be carried on u in the 
English process : great care most be taken, how- 
ever, that the degree of heat, and the duration of 
the process, shall be exactly the SRme. It is as 
well to be aware, that the best crucibles will not be 
able to sustain more than three or four operations ; 
and also, that thry do not stand the heat, if kept 
exposed to the fire during a longer time than is 
re4)uired to fuse the mixture. Fifty years ngo the 
mineral yellow was not known ; it is not so per- 
manent as Naples yellow, nnd grows paler in time ; 
it may be used with the latter color and with the 
ochrcfl. 

NapteM YtUmo. — ^Tho discovery of this color 
belongs to high antiquity, even so far back as the 
earlier working of enamel. The Italians give it the 
name of Giallolino; Cennino Cennini writes it so : 
Paul t/omozzo styles it GiallioHna di Furnace di 
Fiandra f di Atlamagna : but it ia probable that 
when the French artists began to use this color, 
they obtained tt direct from Naples, where perhaps 
it was made of a better quality than elsewhere. 

There is in the Memoirs of the Academy of 
Sciences, a. d. 1772, an account of a process 
communicated by M. Fougeroux de Bondoroy: iC 
is as follows :— 

Ceruse 12 OB. 

Sulphuret of ontimoiiy •• 2 

Calcined alam •• b, ,. 4 

Sal ammoniac 1 

" These materials must all be rednced to powder, 
then mixed in exact proportions, and placed in on 
earthen pan covered with a lid uf the same material : 
this pan is then to be placed in a potter's farnace, 
wlicre it is to b« coletncd, first at a low heat, 
increasing it by degrees, until the vessel has os* 
sumed n moderately red appearance ; it will reqaire 
three hours of this calcination before this mixture 
is properly prepared. 

" The product of this operation will bo a fritty 
fiubstmce, of a golden yellow hue ; this frit is then 
thrown Into water, to separate it from whatever 
salts it may contain ; it is then groond, and ita 
tint becomes much paler." This process has been 
repeated exactly as directed, 'bat without success. 

M. Fougeroux has translated into the word alvm, 
the Italian expression, which in the receipt given to 
him, was doubtless, aUume de /ecia, that is, " salt 
of tartar ;" he is also mistaken in naming " su/frAu- 
rei of nntimony" amongst the ingredients, it is the 
** oxidf of antimony'' that should be nied. 
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lo a coUectiou of receipts reUtive to rarioua 
prooesws of the arts, priated at Venice, in 1753, 
b a memoir of Fosmci on tbe maaufactare of 
fmvnett mention in also made in it of the matertala 
for ooropoanding; Naples ycUow. AooordLng to 
tUat autbor it is Cliua prepansd ; — 

Antimony 1 tb. 

Lead \\ 

Common aalt 1 or. 

Tartrate of potnaa 1 

Ptuseri obi«nres, that bv changing the propor- 
tkna, the yeUow obtained will be of a more or leas 
golden hue. In four out of the six reoeipta which 
be g:ive9. there ia no meution whatever of marine 
talt ; the effect of thiii salt would be tu render the 
color more clear, but lea^ rich, becauae it produces 
a portion of chloride of lead (mineral yellow) which 
takea away the golden tint that originAlly chnracter- 
iaes the combination of the oxides of lead and 
antimony. 

In the monufactoring of Naplea yellow, it is of 
great consequence that tlic lead and antimony 
should be in the complete itate of oxides ; they 
mast be intimately blended together in tbe ^riadiag, 
and afterwards passed through a silken sieve ; the 
mliture ia then to be Uid in a vessel of nnglozed 
earthenware covered up, and piared in a potter's 
oven, in the least heated part of it, to prevent the 
danger of the fusion and de-oxidation of the lead. 

The yellow nsed in enamel paintiugt is very 
similar to Naples yellow ; it is composed of tbe 
oxides of antimoDy and lead ; by varj'ing the pro- 
portions* and alao the duratioa of ita exposare to 
the fire, different shades arc produced. 

M. Guimet'a yellow of antimony, which bears a' 
fine golden tint, more intense than that of Naples 
yellow. It is prepared as follows : — 

Antimonlate of potoai, or diaphoretic 

antimony, [carefully washed,) 1 part. 
Pure miniitm, 2 parts. 

These ingredients must be mixed carefully to. 
gether, and ground, upon a marble flng. to the con- 
sistence of paste ; this paste ia then to be dried, 
reduced to a powder, and exposed to a moderate 
red beat during four or five hours, taking care to 
regulate tbe fire in such a manner as to prevent 
ita rising to a temperature sufficient to carry off 
the oxygen of the lead and antimony. 

M. Guimet tliiiiks that tbe deutoxide of anti- 
mony, and the oxide of lead, are alone sufficient to 
produce as strong a yellow ; it appearing to him, 
that the potass has no other action in this case 
than that of completely oxidising the antimony, 
which process is indispensable to the success of the 
operation. 

1 iodide of Lend. — TIus color, which is not yet 
much known in commerce, ia as bright as orpiment 
or chromate of lead. It ia thought to be more 
permanent; but time only can prove its pretensions 
to so eseential a quality. It is prepared by pre- 
cipiuting a aolntion of acetate or nitrate of lead, 
with h3fdrochloiate of potass : the nitrate produces 
a more brilliant yellow color. 

(To be CQtUinued.J 

COPPER-PLATE PRINTING INKS. 

Tb tAe Editor. 
Snu — If the following receipts are useful they are 
much at your scrrice, they may be depended ujwn. 

Black. — Frankfort black, finely ground with 
boiled linseed oil, or (for very fine work) fat oil. 




Red, — Mineral ocaage red, 5 os. — C 
2 oz. 

Bive, — Celestial blue, 2 os. — marine di 

Orttru — Mineral green, 2 oi. — chrome 

BrovH. — Bojnt umber, 2 ok. — rose pi 

Liimc. — Pmsaian blue, I oz. — Chine»e 

Pi*fr. — Mineral pink, 2 os. — satin whi 

Oroji^e.— Orange red, 2 oz.— fiaVe whi 

[The above seven to be groond and 
Canada balsam.] 

Or, R*d. — Vermillion. 

Yvilow. — King's ycUow. 

Uiue. — SmalU. 

Grtm. — King's yellow — greea. 

Btite, — Prussian blue, and flake wlute. 

Brovrn. — Burnt nmbcr. 

Do. Darktr.—D'iXXo, and Frankfort bUdl 

Puce. — Frankfort black, and vermiUion. 

Brown. — Frankfort black, and drop lake. 

[Tbe above to be ground and mixed witi 
linseed oil.] 

(iold. — Gold bronze mixed with dark 
mahogany varnish. 

Silver, Copper^ Rv^, frc. — The sami 
gold, merely substituting the different brona 

JVo/e. — Cardx printed in gold, silver, &c,, 
when dry, be placed on a very smooth Ci 
still better, steel plate (not engrsTed) ani 
through a copper-plate press with rather 
pressure — this would also improve the app4 
of cards printed in Uke manner with letter-' 

Tb CfMis Q>pper'platef. — Copper-^ 
cleaned by laying them on the bob near the 
pouring on them same njiirita of tar, 
rubbing them witii a small soft brash, o. 

IPainfinff oh IV//urM.— The illuminated 
or coats of arms, &c., on vellam may ba 
by the above colors, rather than by Wi 
with gall in them as is often practised — < 
being put on with a brush as in ordinary 
also if more brilliancy be required 
silver, those meL<ils may be put on 
being first put on with gold size — gold 
with a bright transparent brown — silver wi^ 
tbey are also in a considerable degree 
colors as are nsed by Mr. Baxter, in his 
art of Oil Color Printing.— En.] 



.. 
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QUERIES. 

907 — Why are vegetable fibres, gucb ob Russia i 
■trotigrr wlwn wrl Uian f*h«a dry f 

SO^How is land paper for Ugbtlnft \ae\Trr* maM 

sou—Hour are ploaUr caatt bom Ufe Uken ? 

aiD— How it Mardvr't waterproof Jet uiude f— {1 
elmcd tf> tbloli Ibat this ii nothlcv more than lb 
blttf^kliig, for which there it a receipt tn No. 4a — B 

311— Huw !■ uold colored? 

S13 — Haft uJtiwcllfrB' ctMUent made? 

S13— How li blockiof cttmcQiuaed by tbe aim 



MISCELI^NIES. 

Nature of the light emitted by lirM, ^ 
state (f incaHdeseence. — Mr. Hcrscbel, 
amining the light from lime obtained by 
Drummond, found that it contains all 
rays, and three of those remarkable in qi 
quality, viz. the red, the yellow, and 
The red is intermediate between the red an4 
of the soUr spectrum, but is nearer to 
It is remarkable, as Mr. Hcrscbel menti 
red of the above character is yielded by 
whilst the colour given to burning bodies 
combiuatiotis of that aartb ia a brick red. 



LovMic^Prioted ^y D. Fhanoii. «, WUtaHent Lane. Mile Bad.~rubliilMd bj W. BainAW, II, pAlanwalw 
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BUSBY'8 HYORAULIC OailERY. 

or THK IKVKNTOR. 

lYi the Editor. 

Er^tatutitm tiftht Mnlioe Principle qf the Hg- 
Unuitic Ortxry, — Sia. — Some time iiace I wm en- 
((ii^efi. during my sUy »t New Y«rk, In a coHrEo of 
pxi»crimeiili to dctennioe the resittance oppotcd to 
sriltil botlit^ of various forms, in their psABBge 
tlin^ii^h fluids. To perform chesc In the most sim- 
pU urid dTtictual manner, 1 provided n large bason 
or circulor rewrvoir, and pl?ii*ed therein ntar the 
circmnfflreucc, any floating tc»«1 that happened to 
be the subject of trial. This vessel was connected 
by an arbor to a Qoatiug centre, held id its place by 
a small shaft passing through it, and erected per- 
pendioulsrly from the bottom of the reserroir. The 
bottom of tlie floating vessel was pierced, and a 
syphon which it carried, being soldered into the 
aperture, rose from it, and cxteotltog over the dr. 
cumference of the re«ervoir, ita other extpemitr 
de|>ended to air at a lower level than the surface of 
the water. Tliis outer leg of the s)7»hon wos closed 
BC the bottom ; but a minute lateral aperture, re* 
sembling a very small finger-hole of a flute, bang 
mule, the water spouted through it (when the 
lyphon was charged) in a direction parallel to the 
TCftscl, which instantly began to move with accele- 
rated velocity iu an opposite course. In a few 
seconds a maximum was attained, and the future 
progress exhibited that beautiful, coutinuuus roure- 
ment which can only find nn adcquatf coLtipnrtson 
in the silent glidinj; of the heavenly spheres. The 
idea instantaneously impressed me, and has been 
subsequently embodied, with the most encoaroging 
success, ill the novel machine above- men tiooed. 

At present I have applied the principle, nndor 
appropriate modifications, no farther thnu to the 
Sua, the Karth, and the Moon, whose oircoitj, ob. 
lif|uitie«, porallelisms. and rotatioDS, ore displayed 
in apparently spuutaneous movements on an area of 
five feet diameter. To effect these, three floating 
syphons are so eonibtoed in sun-i^hSiion, that ■ quan- 
tity of water equal to the dischai<rc of a single 
fltrenm about one-eighth of on inch diameter, with 
n lipad of about seven inches, elicits every action. 
Each motion, as in nature, is perfectly indepen- 
dent; anyone may be checked without impeding 
another; and when the hydraulic orrery commences 
its opcratiuns. it proctically Itliistnites those inci- 
pient and gradually accfl(?r.itin'; movements, which 
mijr be supposed to have tukt-n (diure within the 
miglity lysttm itself, when, as iu the beginning, the 
uiKximnma of the greater motions were probably 
attaitietl in .succession. 

This motive principle (founded on Barker's mill, 
but n'>w first combined with n Bypbou, and applied 
to a flrtAtiiig bodyl is Rppticnbli- to an extenaiTc 
variety of ex|MTimenta] and pbilosopbical purposes. 
It is 60 truly equable, that by meina of it I make 
the novel and interesting cicperiment of producing a 
perfect hydro parabolic mirror fifty. four iurhea dia- 
meter, and thus create any rongnifyiog power ad 
/I'AiYuM. Whirling tables upon Oils principle will 
presiTvc any pBrticolar velocity, during any required 
period of time, and the motion permits the most 
minute regulation, either by a variation in the length 
of the sy]>hon. or of the siie of the discharging 
ap^^rture; or by so fisiiig a small fleiible incUned 
e sypbun itself, and bending it into the 



arwnure ; o 
plane to th 



ttrram, ■» that any proportion of its re-Mtloa 

be neutralized b^ ttn lurtiun. 

Anoilier mean of obLaintngon univer>id stsnt 
of measure is hereby provided indep. 
pendulum. Tbui o given parabolic 
uvartably be formed by any given rut^iiun &t 
known level and latitude, and the focal distance i 
any parabola must nader those circumstao< 
always a given dimension. A jgradiuted mvc 
cirole will aUo practically meamre sui-b minntj' 
tiims of time as arc t)eyond the retc 
most accurate astronomical cbcks. i 
orrery, when in action, lowers tlic surface oi 
water upon which it floats about one inch ia^ 
hour ; it \* eflVctuolly stopped by blowinip air 
the syphons, or by preventing the efflux of 
any other manner. 

Cotuit rtiPtio fi qf the Ilt/drauUc Orrery, — Thel 
graving contains the plan and section uf tb« 
fdtus; tlie same lettersArr usrtl to point oat 
corresponding pnrta of the figures I and 2. 

There most f)r»t be imB|;inefl a circular re»c 
5 feet diameter, of which K i5 the centre, and 
pirts of the circumfrrrncc ; C C is a circulnr uni 
(11 inrhes mtemal, and 9 inchea external diameter) 
floating cooceutrically in the reservoir ; D >« a \ikr 
fixed diametrically acroes the bottom of th^ 
circle formed by the gutter C C, from the i- 
this bar a small shaft £ is erected ; F F i^ 
drical floating vessel 8) inches diameter, : 
soldered into an openinj; (one inch dioinetci ... .^r 
centre, tlie top of thtii tube is cln^ed, except a small 
bole through which the shaft E pa^^^ei!, ind a< t< ^i 
a pivot ; a cap covers the ccnlnil tube, atn' 
nates in a rod surmounted by a b&U (U in^. 
meter) reprcMoting the Sun ; G is o syphon •ulJjr'-.i! 
into an aperture In the floating cylinder F F, and 
balanced by a weight on the opposite side- ; the 
other leg of this syphon hangs over into tbc circular 
gutter C C, into which it dificbnr«/.<) a minute lateral 
stream of water, the re-action of which stream gives 
a rotatory motion to the vessel F F, and coo^- 
queully to the ball which it carries. Tlie v> ' 
charged into the gutter C C, passes away 
the tube H, beneath the surfoce of the great rc^rr- 
voir. and enters the floating rylindrlcjil chamber 
I I ; this chamber is 8 incheit dinmeter, is sur- 
rounded by a second cylinder K K 11 inches dia- 
meter, but the water of the great rcjemoir t« 
admitted through large apertures beucath into the 
intervening i^pace. 

Id the centre of the chamber 1 1, n tube one inch 
diameter is erected, rlnse^l altovr and below, fcicc|tt 
small central openings through which the 'I"'' I 
passes, ultimately heorini; a 3 inch biiUrepi' 
the Earth. In Uie circular »ipace between ti' 
ders I I and K K, floats a ring M M, h bar vhiifDiiii 
diametrically arrows the upper part of tiii« floating 
ling, and the fhal't l. acts as its pivot through « 
central opening. Upon this rinj; is erected 
•haft bearing a } inch ball reprweutitv' •"- ^'-^ 

On an opposite part of the riuL'. 
syphon is suldercrd into an aperture, m ' 
leg hangs over into the chamber I I, mtu tij 
part of which it discharges a smnU e>lream A ' 
the re-active force of this itresm rnunca Hi- 
revolve, and, consequently, to carry the br.;- 
scntiiig the Moon ronnd that by which the i^un 
detif^nated. 

The water now brought into the cliambcr 1 I. 
the two ayphuni which move the balla repi 
the Sun and Moon, is carried away by agrcdi i 
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^itJn; wtth it hjr a fthort hortyflntal 

■ fer Ib dischsTf^tl laffraHy at n lower 

^ t jTpiion mto un rv ' •• j 

:■ it, snrf it* re- 1 

--.' wholi! Bppiirfttii!>, .. it 

circuit in the gmxi reservoir repre- 

naual orbits of the Moon and Earth 

ii«m of the Enrth'i axic is effrrted, by 

u eirL'uliCr plate (G inches diameter) to the 

vitrrmit; of the rod L, and connrcrina: i*» 

mV/ti,';- by three eqoil oblique rod« 1, 'i, 3. 

nother circular plate fixed to the cen- 

■(rtm of the rcsp.rvoir; thus is formed 

ui o( (>rt.)jlar parallel rule, whirh produces the 

effect ; the latemt confinement of the central 

liiuntu being effected by mcang of the 

'-<i bnce 1, sliaprd \'\Vc a Kpiir, nnd 

fixed plate, itself being fixed to the 

y of (he tube U upon a biDge inca- 

.-.il ortion. 

lotigrr ann of the steel-yard Q (attached to 

ft L, and moTCJible on a vcrticsl joint) sur- 

the lo*er extremity of u slender rod connected 

mutersal joint K with the axis of the 3 inch 

■ Anudl ffhcol is fii^d upon thU rod towards 

md, and the cv^nical rim S, borne by and 

llrtt^ with the circular shaft which carries the 

m, acts upon the Kttle wheel by contact with 

nte;e. zivr^ it a rot^itory rantinn, coirununicjiCcd 

rhroagh the iuiivt'r«al joint to the globe 

(lie shorter arm of the stcfl-ynrd Ia 

jrn , u . . n. wiiL^ht just suflleient lu keep the 

ihrtX ^li-''l''v [Ti —t'li ai^inst the riiK. 

The uljluii^dj .if tht Sloon's path ia imitatt'd, by 
IMfiflir the inrUi^ry rod Hustainin^ the smnllcat 
1^ to tlide np and down Through t^n projrctioiut 
from the main xtaodurd as she revolves ; thta i^ 
by making o joint at V, und sttaehiiif; the 
.tremity to a revolving crank W, this crank 
to the continued axle of a thin vertical 
, Jl roUiDj; on the borixontal circle Y, which 
10, «nd borne by, the shaft snpportin^ 

T%r chaiij* of the Moon^i nodes is perfnnned by 
ciakins; a due variation between the diamelrT of the 
i^ti il ^1 <t-l, and that of the circle upon which it 
n*!)! r> • four balancers (6, 0, 7. 8,) are added, 
ftw the pui|>ose of keeping the apporaltu steady, by 
extension of the floating base. 
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OhJECTS FOR THE KALEFDOSCOrE. 

( Returned Jrom paffe \\S. J 

AiTUQvaH the Kaleidoscope is capable of creating 
h^uHfol fonna from the most ugly und shapeless 
ohjrrit, yet the combinations which it presents, 
when ohtitincd from certain forms and colours, are oo 
toficnor lo tUu»e which it producvs from others, tli.tt 
idea LMU hv formiHl uf tlie power and elTectA of the 
tmment, nnlcas the objc«t« are judiciously •»• 



When the inclination of tiic reflectors is great, the 
objects, or the fraiiTnents of coloured gluts, kIiouIiI he 
Iwger than when the incHiiation is *maU ; for when 
mall fncmrnta are jiresentcd before a large apcr- 
tr ' •' *tfm whirh iff created has a spotted np- 

, I dcri^rs no beanly from the inversion 

vi --- ^ 5, in consequence of llit^ outline of earb 



Kep^rste fragment not joining with the innrtcd 
ircnye of it. 

The ohjecTB which giro the finest outlines by m- 
vcr>ion, are thofc which have a curvilincnl form, 
snch as cirt'lca. elHpHOit, lonprd cnrres like the figure 
8, curves like the fignre 3 and the luttt>r S ; rpirols ; 
and other forrn^, such as Ujuares, Trclani^le!<, niiJ 
triangles, may be applied with advantage. ' 
holh spTin :tn(l twistrd. and of all»cnlour» dihI 
of colours, shnuM be formed into the jircn- .i ■:_■ 
«hapc5 ; and whon these are mixecl with pitctts of 
flat-coionred glaif. bine vitriol, native sulphur, yel- 
low orpiment, differently coloured flnlda pncloi'-d 
and moving in xmrill vmsela of glass, Acc. they will 
make the finest transparent objects for the Kaleiilos- 
enpe. When the objects arc to be laid upon a niirroi' 
plate, fragments of opaquely colonred ghus should 
be B'ldcd to the transparent fia«mcnt*, a\ouff with 
pieces of brans wire, of coloured foils, nnd grains 
of spelter. In selecting transparent nhjecl»«, i1j« 
grentrst care mii<tt be biken to r^jf't^rt fragments of 
opaque glas<t, and dark colours that do not tranuuit 
much lii^ht ; and alt the pieces of spnn glass, or 
coloured plite9. thould be as thin aa possible. 

When the objcots are thus prepared, the next step 
ia to placr theiu in the object plates. The distance 
between the interior <iurfiices of the two pbue gta^ses, 
of whii-h till* ohji'ct phttea are composed, should nnt 
exceed l-8lh of an incli. The thickness of the 
trans{mrent glass nr«t the reflectors should be just 
sufficient (o keep the glass from breaking; and the 
iiiteriur di«inetcr of the brass rin^, into which the 
transfurent and the grey glass are burnished, should 
be so great that no part of the hnuj. rim may be 
apposite the angular part of the retlrctor^ ilnring the 
roOitory motion of ^e cell. If this prccnnlion is 
not attended to, the central port of the pattcTU, 
where the developement of new forms is grneratty 
the most beautiful, will be entirely obliterated by the 
interposition of the brsss rim. Whi-n Ihc two prtrfs 
of the object plate are screwed together, it should be 
nearly two-thirds filled with the nii:ttore of regubr 
and irregnlar ohjerts, already mentioned. If they 
fall with diflScuIty during the rotation of tlie ctill, two 
or three tnms of the screw backward will relieve 
them ; and if they fall too easily, and accumulate, 
by slipping behind one another, the space befwren 
the glasses may be diminished by placing another 
ghuw in contact with the grey glass. 

When the object plate, now described, is placed in 
the cell, und examined by the Kaleidoscope, the 
pictures which it fonns are in a state of ivrjKtunl 
change, and can never Iw fixed, and sliuwn to another 
person. To obviate this disadvantage, an object plate 
with fixed objects generally accompanies the instni- 
mcnt ; the pirres of spun nnd colournl glass arc fis&l 
hy a transparent cement to the inner fide of the glass 
of Ihe objott plate, next the eye, so thst the patterns 
are nil permanent, and may be cihlhited to others. 
After the ixW has performed a complete rotation, the 
aame pnttrrns ngnin recnr, and may therefore he at 
any time recalled at the pleasure of the observer. 
The same p»ttrrnB. it iis true, will have a different 
appearantx, if the li|;ht fulls in a different manner 
njion iho objects, but its general rharacter and out- 
line will rrniain the same. 

The object ptntes, which have now been deseribed, 
are made to fit the cell, but at the same time to slip 
easily into it, lo tluit they thnmselve^ have no motion 
^rparntr from that of tlie rrll. An object plntc, 
linwin-er, of a less diameter, callfd the vibrating 
object pUte. and t:outaiuing loose objecLi, it an in. 
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tcrettini; addition to the instrument When the 
Kftlndoscope i« held horutontally, thi« mi»ll object 
|tla(« vilirutcft on iUi lower edge, either by i gmtlc 
motion uf the tube, or by striking it iliglitly with 
the finger ; and the effect of this vibntiou is sin- 
gulftrly fine, particularly vhen it it combine*! with 
the motion of the coloured fragmenti. 

Ao.'ther of the object iilates. in tereral of the 
instniiuent«t cootaini cither fragmenta of colour- 
lew glaM, or an irregular surface of tronsptrent 
vambli or indurated Canada balsam. Tliix object 
pUle gHe« Tcry fine colourleaa 6gure9 when u»ed 
alonio; but its principal um ii to be placed in the 
eel! between an dtject plate with bright colonre 
nod the end of the instrument. When thia is 
done, tltc outline of Uie pieces of coloured glaaa ire 
wfteni'd down by the refraction of the trtiuparent 
fragraeuts, and the pattern diaplsyi» the Bucit effects 
«f soft and brilliant eotouno^. Tlie colourless object 
plate flU)'plie3 the oalline of the pattern, and the 
mass of colour bcAuod fills it up with the softest 
tints. 

Rome of the object plates are filled with iron or 
brass wires, twisted into yahons forms, and rendered 
lifDSiler and flatter in tome places by hammeriog. 
These wire». wheji intermixtd with a few bidaII frag- 
ments of coloured glass, produce a very fine effect. 
Other object plates have been randc with pitch, bal- 
sam of tolu, gum lac. and thick tnuieparcnt paiota; 
and when these subsUiuces are laid on with jndg- 
ntent, they fo^m exaUent objects fur the Kalados- 
cope. Lace may be inlrodaccd with considerable 
effect, and also fcstoonti of beads strung upon wlr« 
or thread; but pieces of glass, with cut and polished 
iaees, are entirely unfit for objects. 

Hitherto we have supposed all colours to be in- 
discriniinatcly adopted in the selection of objects ; 
but it wrill be found Atun experience, that though 
the eye is pleased with the combiaation of rariona 
objects, yet it demea this phsasure from the beauty 
and BTtninetrr of the outline, ind not from the anioQ 
of many diflereiit tints. Those who are accnstomed 
to this kind of observation, and who are acquainted 
with the prmciples of the harmony of colours, will 
ioon pi^rceivp tlie harshness of the effect which ia 
produced by the predominance of one colour, by th« 
joxta -position of otlierii, and by the accidental union 
of A number ; and even those who are ignorant of 
these piindples. will acknowledge the superior effect 
which is obtained by the ciclusion of all other 
colours eicept those which harmonise with each 
o'hrr. 

In order to enable any person to find what colours 
hamiunisc with each other, the following table, which 
coAlains the harmonic colours, liaa l>ecn drawn up : 
Deepest Red .... Utue and Green equally mixed 

Ked Blue unmixed 

Omngc Red Blue mixed with much Indigo 

f Blue and Indizo. the IndijEO pre- 

^"^'^ 1 dominating 

Orange Yellow .. Indigo unmixed 
, .. / Violet and Indigo nearly iaeqoal 

\ portions 

Greenish Yellow . . Pale Violet 

Green Violet 

Greenish Blue .... Violet and Red in equal portions 

Blue Red 

Indiiro Orange Yellow 

\ ii-i- : Green. 

It appears from the preceding table that Blut 
barmoni^rs with Rett, or in other words, Red is laid 
V* be tlw: accidental colour of /?/rie, and eirc virm. 
s 



These ooloun are also called comptemtn^mTf \ 
because the one i« the complement of Utr 
what the other wants of white light ; that 
the two colours are aixed. ibey will alwajt' 
white by their combination. 

The followiQg gcnenl method of fiadioc tW 
muiiic colours will enable the nider to 
them for tints not coatftifled In Ihc pcaeodiiig 



Red 
Onuigr 



Yellow 



WVCB 



B1«e 



Indigo 



Tklet 



Let A B be the prismadc spectrum, conteiniiig off 
the colours in the proimrtion assigned to them bf 
Sir Isaac Newton. Bisect tlw spertnim nl tm, and 
let it be required to ascertain the colour which hsr- 
Bonises with the colour in the Indigo i^ptce at ;*. 
Take A m and set it from p \t» o, and the colour 
opposite o, or an orange yellow, will b? that which 
harmonises with the indigo ^ip. \t p is t>etwren 
'm and A, then the distance A m mubt be act oil 
(rum ffl towards B. 

In order to shew the method of oonstructiiig ob- 
ject plates on the preceding principle*, we shall 
suppose that the harmonic coloun of orange yellow 
and indigo arc to be employed. Four or live reKular 
figures, Hurh as those rdready deacribed, must be 
made out uf indigo coloured glass, some of them 
being plain, and others twisted. The same number 
of figures must also be made out of an orange yellow 
glass ; and some of these may be drawn of leu* 
diameter than othere, iu order that tints of varioiu 
intensities, but uf the same colour, may be obtained. 
Some of th&<te pieces of spun glass, of an iadife 
ooloor, may be intertwisted with fibres of the oringv 
yellow glass. A few pieces of white flint gloss, or 
crystal spun in a similar manner, and intertwisted, 
some with fibres of orange yellow, and others with 
fibres of indigo glass, shoi^d be added ; and whm 
nil these are joined to some fiat frogmrutx uf orange 
yellow glass, and indigo coloured glass, and plactid 
in the object plate, they will exhibit, when applied 
to the Kaleidoscope, the most chaste combinations 
of forms and coloora, which will not only delight 
the eye by the beauty of their outline, but also 1^ 
the t^erfvct biumonf ^ their tints. 



^iflect produced by ohjecU of anlr one colour 
kiptt rren ni))i>rior to the combination of two 
- m1.iiix«, in cotutructiag object plates of 
Loua fthailei of the Uktae colonr may be 
- t when lach objecU are mbted with 

oi Dqlourlwa gbua, twisted and epun, the 
aMe ud drlicaCe patCtims are produced ; and 

E which fuffirr pniu from the contain p la lion 
oolours, are able to look without nocaiii- 
a pattern in which there ia only one. 
nltf to shew the power of the inatramectf 
; extent to which tliece combinatious may be 
lone object pUte ba» been oonatructedf 
I sU(Ut of the magic lanthoni* in which com- 
ic of all the principal harmonic colours foU 
me aoothcr in flucceuion, and presented to 
• lenea of brilliaot Tiaioos no le«» ^raCifrin; 
MC suceesaioua of miuical suuniU from which 
derifea aach loteoic delight. 



KEW GALVANIC BATTERY. 




•DOf e ia a rough drawing of a Galvanic 
■hich I hare jtiKt constructed upon Ihe 
of Sinee, but which I think more simple 
rennait*, mure conrcuieut, and more 
nny other I have seen. To those of 
who may be dnirouii of poatesirin^ 
r. I have no bejQtation in saying that 
pfOVf highly salLfifiiclory ; 1 tht-relore feci 
in furniihiti; Ibeni with tbe necessary 
11 fur making one. 

) doz. 1 tS pot* (ordinary jelly 

^A mahogany stand, No. I, made with 

hold tbcm. The dirocntion? uf mine 

long, *Ji inulira wide, ubont 4 iiirhm 

hoard wiib lopporta about 4} iuchi*s 

pins ol racU end, ao that thtr lop may be 

nd off (iwily. Then procure 12 pieces of 

it^ nhnnt 2^ inches M^uare, and about the 

'HOC — half that ihickaesa would 

t*iiig thicker they are lew liable 

.^ome xinc plates, let them be 

ire. and about t inch thick, and 

!ii r uii the top board (tij;, 2), 



ao that I piece of xlnc bf Mh-er plntra in 

each pot (fig. 3). The ■ im should be 

good fttoat ones: thcf may uc m [it (as fig. 4), 
placed on the tops of the wires as ihcT come 
through tbe board, and screwed down with the bran 
balls A A. The conducting wires, or poles, may be 
bent in the form of a book (fig. 5), either savwed 
down, or made to touch the bruas balls only. The 
silver plates shonid be coaled with plaCina before 
oaing, which may be very easily done : procure 
some aulution uf platina (nitromoriate). a porom 
jar and tumbler, put the jar inaide the tumbler, fill 
it with dilute sulpharic acid, and outside of it in tbe 
tumbler ponr some dilute acid, as much aa will 
cover the silver plate, add a little of the aolution of 
platina ; then, in the poroiia jar immerse a piece of 
nnCf and in the tumbler the silver plate, connect 
tbcm together, when u riolent action will com- 
mence ; and, in a short time, the silver plate will 
be sofflciently covered as to be taken out and re- 
placed by another. Lastly, the sine platea should 
be well amalgamated with mercaryf taking car« not 
to let any get on the silver. 

To excite its action pour into each pot 2 ox. of 
sulphuric add (oil of vitriol), fill up with water, 
and immerse your pUtes. It will mointaiu its ac- 
tion for days together, if when the battery be done 
with the board be slipped off and iuuueraed in 
water. 

A great deal of trouble I consider !• tared by 
thia battery, and from its construction one or two, 
or tbe whole of tlie pota may ba used, which !■< not 
the case with the trough battery, as that is obliged 
to be whoUy charged. lu effeeta are astonishing, 
igniting a piece of stout Iron wire 6 inches in length. 

1. uoRSLHV, Chemist. 
Ryda, Isit of Wlgbt 



FLUID SUPPORT— SWIMMING. 

Tna human body, in an ordinary healthy state with 
the clieat full uf air, is lighter than water. 

If this truth were generally and familiarly under- 
stood, it would lead to the saving of more lives, in 
cases of shipwreck and in other accidents, than all 
the mechanical Ufe> preservers which man's inge- 
nuity will ever contrive. 

The human body with the chest fuU of air natu- 
rally floats with a bulk of about half the bead above 
the water, — having then no more tendency to sink 
than a log of fir. That a person in water, there- 
fore, may live and breathe, it is only neceatary to 
keep the face uppermost. The roaaon* that in orafi* 
nary accidents so many people are drowned who 
might eoiiily be saved, are chiefly the following :— 

Ut. They twlieve that the body is heavier than 
water, and therefore that continued eiertion is ne- 
cessary to keep it from finking ; and hence, instead 
of lying quietly on the back, witb the face upwarda, 
and vrith the face only out uf the water, they gene- 
rally aasuroe the position of a swimmer, in which 
tbe face ia downwards, and the whole head has to 
b« kept out of tbe water to allow of breathing. 
Now, OA a roan cannot retidn this position but by 
continued exerdon. he is soon exhausted, even if a 
swimmer, and if be is not. the unskilful attempt 
will scarcely secure for him even a few rr<ipiratiuiia. 
Tbe body raised for a moment by exertion above 
the natural level, sinks as fur below it when tbe 
exertion ceases ; and the plunge, by appearing the 
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c4)miDcnc«iUFm of a pennuait sinldim. terrific* the 

unprocfiNctl iiidiiidital, and renders bitn an Miier 
victim tn his fate, — To conWncc a pcrsou learning 
to ivrim of the nutural buoyancy uf hU hoiiy, it iit 
« (;ood fiLtn to throw an teK i°to water about tivc 
f«ct dvcp, and then to dettiro biui to bring it up 
ngtUD. He disrnvcrs tliaL instead of his body with 
tbe chcBt full of air DAtunUly Kinking towards the 
v)!\:, hv has to Jo rre bis WHy itonnwurds. and is 
lifud a^ain by tbe water as louu as be ccasea hui 
effort. 

2d. 'nic7 fcftr that nater enterini; by tbe tara 
Biny dfuwti, aa if it eiitvred by tbe none ur mouth, 
■nd Ihey luAkc a fraiU'ful exertion of atrengtli to 
jirivpnt it; the Iniih hein^, bnncvcr, cbat it cao 
t-rity hll Ibc outer cnr, as tnr hs Uir membrane of 
tbe drum, where ild pn'^cnce is of no consequence. 
Kvcry diver nud swimiDer has his ears thus filled 
vitb ntter, and caret not. 

3d. Persons unaccustomed to the water, and in 
dauf^r of being dniwtir-d, grnerally attempt in their 
struggle to keep their bands above the aurfnce, from 
feeling H-^ if tlirir hands were imprisoned and n**tdcsB 
vbilt: bilow ; but this act is most hurtful, because 
any part nf tbe body held out of tbe water, in addi- 
tion to the face which must be out, requirea an 
effort tu flujtport it, which tbe individual ia supposed 
•t tlie time iU able to afford. 

4th. They do not rcilwt, that when a log of wood 
or a human body is floating upright, with a imall 
portion above the Burfai;c, in rough water, as at 
sea, i-rery wave in passing must cover it completely 
lor a little time, but will again leave ita top pro- 
jecting in the interval. Tbe practised awimmer 
cbuosra tbi« intcml for breathing. 

5th. They do not think of the importance of 
kt'eping tbe chest as full of air aa posaiblc ; the 
doing which hu nearly the name effect u tying a 
bladder of air to the neck, and, witliout other 
effort, will cause nearly the whole head* tc remain 
above ihe water. If the chest be ouce emptied, 
while from tlie face being under water the person 
munot inhale again, the body remains specifically 
heovicr than water, and will sink. 

When a man dives far, tbe pressure of deep 
wutL'r ccmpressea, or diminishes the bulk of tbe air 
in bis chest, so that without losing any of that air, 
he yet becomes really heavier than water, and would 
not again rise, hot for the exertion of swimming. 
Dr. Aniott mentions, that he once saw s sailor (a 
fioe-budied West India negro) fall into the calm sea 
from a yard<anu eighty feet high. Tlie velocity on 
bis reaching the water was so great, that he shot 
depp into it, and, of rourse, bis cbeft was com- 
preised aa now explainrd : probably also the shock 
stunned him, for altbuugh he was an exrellent swim- 
mer, he only moved his amis feebly ODoe or twice, 
end wo* tbcu seen gr aduoUy sinking for a long time 
afterwards, onlil he appeared only as a black and 
distant speck, descending towards the unknown re- 
gions of tbe abyss. 

Every person needs not lenm to swim ; but every 
one who makes voyipes should have practised the 
easy lesson of rrating in tbe water « ilh liie face ont. 
Tlic bead, from tbe lar^e quantity of bone in it, is a 
heavy part nf the body, yet. owing to its proximity 
to the chest, which ia eomparatively light, a Uitle 
action of adjustment with tbe hands easily kreps it 
uppermost; and there is an srcompanyiiig motion 
of the feet, culled Irttuliuy tl.p vahr, not di&cult 
to leani. which sufljcrh tu ^ti)4Ain the entire bead 
above Ihc surfsci'. M»iny ut liie seventy pas&rngeni 



who were sviiUowrd np on the 
Comet steam-boat near Orc<raock» fn 
1825, ndght have been saved by the 
soon wcut to their assistance, bad Lhey 
truth which we are now oploining 

A man having to swim for, may ocrastc 
nn his bank for a time, and resume bis Is 
be is souiewliat refreshed. 

So btlle is rcfjuircd to keep s swim 
above water, that many individuals, altof 
acquainted with what rcpirds snimming d 
have liten saved after ^hipi^reck, by cat4 
i4 a few floating ebipa or broken piecef 
An oar will sufiicc as a support to ha^ 
people^ provided no one of the atimber a 
it to keep more thin his bend out of Die < 
often, in cases where it might be thus s 
from each person wishing to have as ma 
security as possible, the number benefit^ 
lees than it might be. 

The most common contrivances, coOm 
serrers, for preventing drowning, are 
corks put rotmil the chest or neck, or air^ 
applied round the upper part of the body. 
when required by tljosc «tiu near thed 
into them through valved pipes. 

Ou the great rivers of China, where 
people find it more convenient to live t 
boats, than in houses upon the shore, Um 
children have a hollow boll of Mme ligM 
attached constantly to their necks, so thd 
frequent falls overboard they ore not in 

Life-boats have a large quantity of cork 
their structure, or of air-tight vessrla of d| 
or tin plate ; so that, even when the boats 
with water, a considerable part still floats, 
general nirfooe. 

Swimming is much easier to quadmpei 
man, because the ordinary motion of tbfl 
walking and running is that whieb 
them in swimming. Man ia at firat the 
less of creatures in water. A honne «l| 
mjng can carry bis rider with half the bo^ 
the water. Dogs commonly swim well a 
trial. — Swans, geese, and watcr.fowls l 
owing to the great thickness of fcathei 
under psrt of their bodies, and the great 
their lungs, and the hoUowness of their 
80 bulky and light, that they float upon 
like stately ships, moving tltemselres a 
webbed feet as oars. A water-fowl 
plumage half as balky as its nokixl body, 
half thai body above the surface of the 
similoily a man reclining on a floating ma 
nearly as much of his body shove the 1 
water-surface, as he forces of tlic ma 
His pojitiun, therefore, depends on the 
the mattress. 1 

A man walking in deep water moy 
sharp flints or broken glass with impuni^ 
his weight is nearly supported by tbe wall 

JJot many men have been drowned in I 
to wade aerass the fords of rivers, from 
that the body is so supported by the ^ 
does not press on the bottom sufficiently < 
sure footing against a very trifling cumot 
therefore, carrying a weight rm his brad, 
hands held over his head, as a solditf bi 
arms and knup&ock, may safely pass a il 
without a load, be «uidd be cai-ried 
»>tream. 
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■Uw! in Cliln« ofcathinf; 

that l!w catclier be wi-II 

ui.t Kri^Jn bring firvt gtrenci 

watrr to tempt tlit^m, a man 

Ist of it, under whot ippf ara 

bfivlitrt drifting with the fttrcarn, and 

approscbea find finrrounds lihn, he 

)Ca1iu a ricK booty by »nntching tlie crea- 

by one — adroftiy nmking thetn dis- 

r were diriog. and thcD seccring them 

Emch bird beoomcfl an ■ piece of cork at- 

oge their ipecific gravity, by dimi- 

ng the td<e of a little nir>bug 

their body. It is because this bag i$ 

rd* tlie ucdcr side of the body, Uiat a 

ts irilh the bcUy uppermost. 

t, ID aader]^ng the process of 

t mnrb oerifomi matter. Hence 

$ drowned and remaining in the 

swell after a time, and rise to the 

to Biak when the stiU inercaiing quan- 

11 burst the cOHtiuniug pnrbt. 

' sinks to the same depth whether 
supporting it be great or small : — 
a pnrL*el.nn ba^in i? placed first in a 
in a second bii«ih oi.ty so iiiULh largir 
that n »]wx)nful or two of water Bufficeo to 
interral Itetwecn them. One ounce of 
le Utter way may float a thing weighing a 
tnore, exhibiting another instance of the 
paradox : — And if the largest ship of 
rceived into o dock, or ca>e, so exactly 
hat there were ouly hnlf an inch of interval 
and the wall or side of the containing 
would rtoiit as corapletily, when the few 
lof wnier recjuired to fiUthb little inteml 
water-mark were pcured iji, as if it 
te bigb ttta. I n some caital luckn, ibe boats 
•pace iu which they liave to rife and fall, 
le expense of wuter ut the lock Is dlmi- 

mding examples of floating arv all illns- 
o of the trnlh that the presBurc of • fluid 
BMrwd body ia exactly propurlioned to the 

It of the surface pri-sse<l U|Kin. The 
I juct balanoe one another, and the 
t has to be balanced by the weight of 

TING OF METALLIC ORES. 
(Jtetumtif from page \2Q.J 

epj— As most of the lead orex contain 
bur or areenie, tht->y n-quiie to be well 

Taice A (|iiiiilal of rnnictA^d ore, with the 

ttity of calcini'd borax, h^ilf a qaititnl of 
Td glass, a qinrtcr ol n quinTal of pitch, 
ih clean iron lilitiei''. Line the crucible 

id charcoal dust, and put the mixtun: into 

le» and place it be/ort: the hrllawa of a 
When it U red hot. nii^e the Are for 

Nrmty miiintes, tjien withdraw the cnici- 

mk It when cold. 

kimid teay. — Dissolve the ore by boiling 
ntrroos acid ; the sulphur, insoluhle stony 

""nalx o{ iron »t11 remain. The iron may 
l)y d;£;e»tion, in the marine uniS, iind 
by digeslioo, In caustic fixed olbili. 



The nitrous solution contains the lead onil silver, 
v»hieh should be prcci|iitated by liit; niinrral filed 

alkali, and the precipitnie well wjsht t' : ' ' r, 

dried, and writhed. Digest it in i k- 

alketU, which will take up the calx :■: Iu: 

residuum being again dried and weighed, gives tJic 
proportion of the calx of lead, 132 grains of which 
arc equal to lOU of lead in its metallic stat«. The 
difference of wrii;ht of the precipitate before and 
after the application of the volatite alkali, gives the 
quantity of silver, 129 grains of which are equal to 
100 of eilver in ita metallic state. 

Copper Oret. — Take an exact troy ounce of the 
ore, previously pulverized, and calcine tt well ; stir 
it all the time with an iron rod, without removing it 
from the crodble ; after the calcination add an equal 
quantity of borax, half the quantity of fusible glass, 
oiie-fourtli Uie quantity of pitch, and a little char- 
coal-dutit ; rub the inner sorfaiT of the crucible, 
with a paste composed of charcoaUdust, a little fino 
powdered clay, and water. Cover the mass with 
common salt, and put a lid on the crucible, which 
is to be placed in a fnmni*e : the firr is to be raised 
lErsdually, till it borus briskly, and the crucible con. 
tinued Lu it for half an hour, stirring tlic uictiU fre- 
quently with an iron rod, and v^cn the scoria whicii 
adheres to the rod appears clear, then the cniciLle 
must be taken out, and auflfored to cool t after which 
it must be broken, and the regulna separuted and 
weighed ; this ii catleil black copper, to refine *hicb, 
eqnal parts of commou salt and nitre are to be well 
mixed together. The black copper is brought into 
fudon, and a tea-«poouful of the flux is thronn upon 
it, which is repeated three or four times, when the 
metal is poured iolo on ingot mould, and the button 
is found to be Aoe copper. 

In the humid way. — Make a solution of Tltreotu 
copper ore, in five times ita weight of concentrated 
viinulic acid, and boil it to dryness ; add as much 
water as will dissolve the vitriol tlma formed ; to 
this solution add a cleftn bar of iron, which vrill 
precipitate the whole of the copper in its metallic 
form. If the solution be contaminated with iron, 
the copper must be re-dissolved in the same manoer, 
and precipitated ogain. The aolphnr may be aepa- 
rotcd by filtration, 

Dumutfi OrrM. — If the ore be iniuerTdizird by sul- 
phor, or eulphur and iron, a pri'vious roasting will 
be nef«s*ary. The strong ons itrjuirc no rousting, 
bat only to be reduced to a ftne powder. Take the 
assay weight and mix it with half the <|uantity of 
calcined borax, and the same of pounded gloKs ; line 
the crucible with charcoal; melc it as quickly as 
possible ; and vhen well dune, take out the crucibl«« 
and let it cool gradually. The regolui will be found 
at the bottom. 

In the tiumid tcay. — Bismuth is easily soluble i« 
nitrous acid or uiua-regia. Ita solution is colour- 
less, and is precipitable by the addition of pure 
water; 118 grains of the precipitate from niuotu 
acid well washed and dried, are equal to 100 of bis- 
muth in ita metallic form. 

Aiiiimoniai Ores. — Take a common cmcible, bore 
a numbiT of »umlt hole* iu the bottom, and place iu 
it another crucible a sixe smaller, luting thun well 
together, then put llic proper quantity of ore in 
small lumps into the upper crueihle, oitd lute thereon 
a cover ; place these vessels on a hearth, and sur- 
round tliem with f tones nlwut six inches distant from 
them ; the intermediate space must be filled with 
ashes, so tluittbcundermo«tcr«ciblemaybcooveird 
with them ; but opon the upper charcMl most b* 



144 



MAGAZINB OF SCIENCE. 



loid, and the whulc maAr red hot by the ajmstance 
of b«nd-bcUowt. Tlic anliinooy Ixfin^ of i>:Lsy fiuion 
is Mparutcd, and ruiia through the holeft of the 
Tipper veiBcl into the inferior ooe, where it is col- 
lected . 

Humid Auay of Arttniaied Aniimonif. — Dis- 
solve the ore in nqiin'regin, both the rc^oilaa sad 
arveiitL' remnin in the soluCioo, the sitlphur in flepa<- 
mttvl by filtration. If the solation be boiled with 
twice its weight of strong nitrous acid, the regulns 
<]f antimony wiU be precipitat^^d, aitd the ar»emc 
conrerted into tn acid, which may be obtained by 
enporatien to drjncM. 

Mangnntat Orr. — The regulua U obtoioed by 
mixing tilt! call or ore of muouanctir vith pitch, 
niaViag it into o boll, and putting it into a crucible, 
lined with powdered charcoal, one-tentb of an inch 
on the Aided, aad one-fourth of an inch at bottoLn. 
then filling the empty space with chiircoul dual, 
covering the crucible with nnutlirr inverted aiid 
luted on, and exposing it to the strangest heat of a 
furicc fnr an hour or more. 

In the humid tray, — The ores should be firat well 
rofiKtcd to deplUoKisticate the oabt of mangaucfte 
and iron, if aoy, And then trentcd with nitrous arid 
Co dissolve the earths. Tlie residuum shoukt now 
be treated with nitroua acid and sugar, by which 
means a colourless solution of manguuese will b« 
■obtained, and UVcniae of the iron, if any. Precipi- 
tate with tlic Frussiau alkali, and digest the pre- 
ctpitfile in pure water ; the pnis»iatt; of mangnitese 
will be dissolved, whilst the pmsaitite of iron will 
remain undiswlred. 

Anenicat Otm, — This anay is made by rablima- 
tion in clove ve«seU. Beat the ore into small pieces, 
aitd put them into a mutra<», which place in a sand- 
1>ot, with a proper dcgrvc of heat ; the arsenic sub- 
Ittiiefc in thifc operation, and adheres to the upper 
piirt of the ^c^ficl; when il must be carefully coU 
li-cted with a view to nscrrtaiii its weight. Somc- 
ttmes a single sublimation will not be suffioieot, for 
the arstiuic in raany cases will melt with the ore, 
and prevent Its total volntilizadoD ; in which ctue it 
is better to perform the first Bubtimotiuu with a 
moderate heat, and afterwards bruise tlie remainder 
iigala, and expose it to a stronger heat. 

In the humid iray. — Digest the ore in marine 
acid, nddiiie the nitrous by de^ecs to help the 
solution. The sulphur will be found un xhc. filter ; 
the arsenic will rvuiatn in ihc «uluiioi], and may be 
precipitated in its rociallic I'umi by zinc, adduig 
spirit of wine to the aulution. 

Nickel Ore. — The ores must be well roasted to 
expel the sulphur and arseuic ; the greener the calx 
proves during this torrcfactiun, tlie more it abounds 
in ilie nickel ; but the redder it is, the more iron it 
rootHins. The proper qiiunttty of this roastt'd ore 
is fused in an open crucible, with twice or thrice its 
Wright of bUck Hux, and the whole covered with 
common salt. By expofing the crucible to the 
strijngrft hcnt of a forge-6re, and making the fusion 
compietc, a rcgulus will be produced. This rcgulos 
i» out pure, but contains a portion of arsenic, oobalt» 
oud iron. Of the first it may he deprived by a 
(rcsh calcination, with the addirion of powdered 
chaivodl ; and of the second by scorification ; but it 
is With difficulty that it is entirely freed from the 
iriin. 

Jh the Mtmid way. — By solntlon In nitrous acid, 
it la freed from its sulphur; and by adding water to 
UieaolutioQ, bismuth, if any, may be precipitated; 



a£ may silver, if contained tn it, by the lotristc 
and CA)ppcr, wlwn any, by iron. 

Tn- separate cobalt from nick»*l, when the 
'u in conaidermble quantity, drop a saturated 
tion nf the roasted ore in nitroua arid into ht 
volatile alkalt; the cobaltic part is instantly 
dissolved, and assumes a garnet colour ; when 61 
ed, a grey powder remains on the fitt£r, which 
the nickel. ']*he cobalt mtiy be precipitated fr 
the volatile alkali by snr acid. 

(To be eoiUmi»Hi.J 



M1SCELI.ANIES. 

Oh the lif/ht tlepehjied at the repmviiott 
racie Aeith into frtt'jmettt*, — M. Dunutf hM^ 

served that the borocic acid, when melted, prvwaid 
Q particular phenomenon at the moment uf its coala 
ing. When it is cooled in a plattna di»Ij, 
instanf when the contractions of the two n 
becomes unequal, the boracic acid aplib 
charges a bright light, which follows the i 
of the cracks. This light, which is probsM 
to the cause which do^lopes the opposite 
ties in plates of mica quickly »t:pflrBted. 
ficicnily strong to be seen in the day-time. I be 
experiment is a remarkable one in the ilark. — Auu 
de ChiiH. p. 324, 335. 

To C7ean £00/ Toju, Parchment, Sfc. — ^The fol- 
lowing mixture will readily take out grease, ink 
spots, and the stains oocaaianed by the juice of flhui, 
red port wine, &c. from all leather or parchment. 
Mix in a phial 1 drnchm oxymuriate of potash, with 
2 ounces of distilled water, and when Che sidt is 
dissolved, add 2 ounces of muriatic acid. Then 
shskit^ well together iu another phial. 3 ouneea of 
rerttficd spirit of wine, and half an oonce of escen- 
tial oil of lemon ; unite the contents of the two 
pbialb, and keep the liqmd tlins prepared closely 
corked for use. This chemical liquid should be ap- 
plied with a clean sponge, and dried id a gentle beal. 
The boot tops mny be poUiibed with a proper brush* 
so as to appear like new leather. < 

Method of Preparing Quill*. — The folkMring is 
the manner in which M. Scholz of Vienna proceed! 
ill the preparation of quills for writing^, by means 
of which he renders them more durable, and even 
superior tn the beat Hamburgh quilU. Fur this 
purpose he makes use of s kettle, into which he 
pourx common water, so as to ocxrupy the fourth 
part of it£ capacity, he then suspends a certam 
quantity of feathers perpendicularly, the barrel 
lowermost, and m placed, as Uiat its extremity may 
uhty touch the surface oi the water ; he then conn 
tht' kettle with a lid proprrlr adjusted, boils Che 
water, and keeps tlie feathers four hours in this 
vapour bath. By uieAus nf tliis process be frees 
them of their fatty parts, and renders tbrm soft and 
transparent. On the following day, after having 
scraped them with the blade of a knife, and then 
rubbed them with a bit of cloth, be expo«e& them 
to a moderate heat ; by the day after thf.y arv per- 
fectly bard and transparent, without however havio^ 
the inconvenience of splitting too eu»ily. 

PhiHtpharic Oil. — Put one part of phosphorus to 
six paru of olive oil. Set the phial for a time in a 
warm place — for example, a ba&in of warm waters 
when they will unite, and form a luminous and 
harmless fluid. The phiol must always be corked 
when not in u^. 
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ON PRICKING ORGAN BARRELS. 

TwB art of pricking orxui barreU UcoDfined to few 
hudf, the operation is very simple, but requires 
very great fttteotiun, both in the miirking and the 
pinning the barrel. The marking i* i»crfonnc<t by 
nieaiii of a 6Bt diTiding pUtf, about 18 incbee 
diazneter. The pUte has upon ic a number ol 
gimqw of h ooncealric cirdea, each poup of circlci 
being dinded into a certain nnaiber of equal p&rta 
or bara, (see Pig. 2.) Theac diviiioni arc snb- 
divided one circle (tec Fig. 3) into four parti for 
eommon time, the next into six for compound com- 
mon time ; tbc third into three parts for triple time, 
and the fourth into oine paru for compound triple 
lime. The wheel being thna prepared, and the bar- 
rel being covered with white paper, or painted blue, 
proceed to prick it thos : — Place the barrel in the 
urKau to which it fiU, the axift uf the barrel being 
Icnpthened, iti order that the wheel may be fastened 
to it by a binding screw. (The- wheel is seen at- 
tached to the barrel in Fig. 1.) Thus the wheel and 
barrel turn round together. Then count the number 
of bars in the tune to be pricked, and find what 
group of circlea agrees with that numbrr, and which 
circle of that group' agrers with the time of the 
tunc. The drcle to work from binnf? thus determiucd, 
Ax to the organ a piece of poiiiti-d wire, or a strip of 
brass like a clock-hand ; so that when the wheel turns 
the wire may remain fixed, aud lo as just to touch 
<»r pass across the required circle. Every thing 
being now prepared, begin by ruling a straight line 
•long the barrel ; aud baring the written music be- 
fore yon, mark the first tum ^ givteg i. Iiy **^ ■ 
itammer to the small lever, which b cormected with 
the pipe representing that aoU; tUs of coarse will 
make a &mall mark on tbo barrel. Iben turn the 
•wheel until the wire sho^ that it has trardled t 
«pace equid to the length flf the nc^e. Nnw stop, 
and give the same lever Mvother • ■ 
the two little marks thus iMde by /« 
pen and ink. which will give the K-ugm in.i =aua. 
tion of the staple required afterwarda to l>e driven 
in : thus proceed until tb« whole tone be coraplrt*. 
The pins and staples arc «ftcrwards tn be pnt in i 
ihey are made of Battened wire, bent to their pro- 
per sise writh plycrs ; thu^ when the circle of the 
barrel is complete, the tuQC will be complete also. 
It should have been obH-rrrd, that thr ktraight line 
upon the barrd sfaonld ho medr nxactly at the part 
wbare the leven touch it. when the fixed win- 
points at the straight line shown opon Fig. 2, and 
that line is to be eonKidered as the begfinning of the 
first bar of the tunc. \lao. to ke«5p the hsmel 
steady during the prirking of it, care most be taken 
to fix it by the usual etop at the owl of the organ, 
as is done when die organ is pkyad. 'Wore not this 
carefntly attended to the various pins would be opt 
to deviate from a rinht line, confusion being thereby 
oecasiooed. One tnne taking up but a single line 
to each note, and these line* occupying but about a 
tenth uf an Inch in width, there is usually room for 
•wernl tunes ujKin tlie same bsrrel. A lecond, and 
afterwards other lunes moy, therefore, be pricked in 
the same manner, shifting the barrel a trifling degree 
sideways, so that the hammers may occupy a dif- 
ferent portion of the surface. 

To render clearer the op«nlioa take the foUow- 
ia^ cxamjUe : — 



titlCt 

>tba 



which, it will be seen, is the first portion of 
tTme, ** The blue bcUs of Scotland." Couotinf 
bars in the tuna we ind there arc 16, (oi 
ballads and danoea vary from 16 bars to 
have always an even number) ; therefore lool 
the wheel for that circle with 16 divisions— wbi 
the inner one. As the tunc is in common time, ^ 
must look for the space belonging to that group 
circles which h divided into fonr parts; tl 
be fuund the innermost space: it is thai, tbci 
which we are to work from. Now, it will be 
that the tune b^ns with an imperfect bar. or 
whifii oont^nt only a crotchet ; the due tijuc 
will be made up at the cod of the tune ; it n 
therefore, at first neglcrted, and the p; 
begun at the next bar. Fu the barrel 
their proper places, adjust the stop at 
keep the barrel steady, and turn the han 
move the barrel round until the pointer 
with the straight line marked down the wheel ; 
keep it steady. Ascertain (which should be 
beforehand in chalk, marking each with the 
of the DOte.) which of the hanunerv Hprem wii 
DoU B wanted, and fcive it a slight tap, it wiU of 
courM make an indent upon the barrel; at that 
mark a straight line is to be made finm end to cad 
of the barrel, that ail the other tunet may be bcfO 
at the same spot, and also that the player may know 
the commencement of each tune, not being sub- 
jected to the awkwardness of commendng to plaf 
in the middle of a tune. Supposing, then, that th« 
barrel baa been shifted, in order to make that mark, 
it muit be reatorad wadAy to the same place, again 
the point of the hammer touching the mark it 
previously made, Now turn the wheel and * 
br its uMial bandk, until the pointer shows 
whcfll to have pancd offer tvo spaces, that 
the length of the minim E in the tune, tap the 
hammer again, and join the marks it hoa now 
to the former by a line in ink. Before moving tibt 
burel i^io give V a tap, then turn the barrri 
OM space equal to the iM^tb uf the crotchet D, and 
give a second tap ; join these two marks as before, 
otid Ktrike C the next note ; turn the wheel ov 
space, and strike C again ; join the two marks, snd 
strike B the fir«t note of the next bar. This being 
i minim requires /wo spaoas to be passed, when it 
is itrut^k again, and the tvo marks joined as before ) 
the next note C is nade as in the former C. T« 
make up the time of the bar are two quaven D 
E, ihc«r nxiuire only half a fpace la length : ttan 
other notes arc to be noarked in the some mannvi 
Where a dot is placed after a note it mult be hal 
as long sgntn. M'here a rest occurs, as at the en 
of the example, a proportional interval nuit b( 
passed over before the next note is itmck. Whcr 
(he music is Miaccato a very small infaerral is al]ow«i 
between one note and another — which prevnta thi 
notes being so intimately blended together nt ii 
ordinary ctrcumstanceo. In imitating the MMBd fl 
bcUs this is to be observed. 

The appoffiatura, tht/vpe, and rariona af tb 
other graces or omamenta introduced into ficoea « 
music, may be imitated with ease by any persern i 
common ingenoity. The flats and sharps have pip< 
and hammen appropriated to them. Am • sAair 
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<d two DOt«« ftoundcd in quick inccrtsion 
y, it ni«y be made by marking tGc 
te Ikelr lenstb lu before : but instmd of 
Abm fftaples to product connected 
each, they must be prickrd with 6nc 
, with I roioute internl between uch, 
to havo the }iui» of the one DOte exnt-tly 
te between tboae of the other, that a 
of toe two loaud* may be produced. 
crmt cfTeft of strength and toflneas of 
fgrt« and piano, ii seldom imitated in 
: hot in tlir best imttniaicnts it is a 
portont feature, it may be produced 
Or ratliur the dej^ree of prominence of 
If. (br eiample. a long staple, repre- 
srmibreve, and whicb we will suppose an 
b, be inserted at an equal height from 
of lh« barrel at both of its ends, it of 
d lift up the hammer and valve ett&ehed 
y all alon^. nnd thf fnund produced would 
> ".f..,*,ty; but if the staple be hiflter 
other, the mund would of course 
< , on account of the tbItc admtt- 
tifns mora wind to the pipes than at 

iMa nvertures, and other long pieces of 
t priehed tip<m the barrels of organs. No 
of the method of proceeding is to be 
The slight TariotiDn being in tlio stop 
I, which in the ctse of ordinary tunes ii 
El cQta or channels into which a brass stop 
lowing the barrel to torn round, but not to 
Brftlly : bat in a barrel prepared for an 
the stop is mode of a s«rew, so that the 
h baa made one revolution, has Abo 
one thread of the screw, whereby 
of the hammers take hold of a different 
•tBples. In playing an orerture it Is to be 
~, that when completed the player most 
ahifl the barrel to Ito original position 
mencing it. 
--Tbe barrels of organs are always made of 
nider wood, which ut-vcr splits, and allows 
to be drircD in ea^iily. The flnttcned 
and crery other similar material, both 
of the musical instrument maker and 
may be purchased of a person who 
Long Acre, in Drury Lnne, Ijondon. 
wire cosu about 38. per A, and 1 Tb will 
many tune*. 



HSPARATION OF PIGMENTS. 
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— ^These snbeUncea are " hydrates of 
ngmfiea, that they are composed of 
of iron, mixed in Tarious propor- 
dotcly combined with Tarious 

proportion of clay, the brighter 
when there is a portion of clay, 
feala greasy to the touch, ai^ has 
than Ihoae have which are mixed with 

ochrm become red by calcination : the 
I, when pure, prmince the finest red. 
of m." which is tnconroctly spelled 
"me,** takes ita etymology from 



the old word m (misaeau), a rimlcC or brooks 
probably because that this ochre was Aniad deposited 
in places formed in brooks of fprmginouii wnt«r*. 

Exposed to the fire, this substance takes a reddish 
brown color, not so bnUtant, as (hit of the oxide 
of iron. This fact proves that it contaia<« Home 
remaina of vegetable substances, or bituniaona 
matter. 

Terra di Sienna is a browa ochre, wblrh» hy 
calcination, prodnres only a noderntely strong red. 
This proves that It must contain subfitanoes whirh 
prevent the development of the Tiolet color, which 
belongs to the oxide of imn in its pure state. 

Ochres nisy be prepared artiftciolly, by raoisteuing 
the ruit of iron, and prertpitating by the alktiHs, 
Rolations of this metal. For instance, in precipi- 
tating it by the snb'Carbonite of soda, or of muriate 
of potass, of nitrate, of acetate of iron, or persulphate 
of iron, the most brilliiint brown ochres are obtained. 
If the sulphate of iron is of a low oxidalioa, the 
precipitate is olive-colored, bat it soon becomes 
TcUow at the surface by absorbing a greater quantity 
of oxygen. To extend this operation to all the 
precipitstes, it only requires exposun; to the air, by 
stirring it up for a safRcient time. The same thing 
may be obtained in winter quite easily, by exposing 
it to the action of frost in wide shallow pans : the 
water pussing into the rtate of ice, leaves a smsll 
qQruitit7 of air dispngfiged, which unites with the 
prrctpiute, and is sufficient to give it an even 
yellow tone. 

When bright ochrea arc reqolred, it will be ne- 
cewary to mix alum, in certain proportiuni with 
sulphate of iron ; the solutionis then to beprecipi* 
tated by Umc water. There exist in the natural 
state orhrrs of so very fine a qiuJity, that Ihcy re- 
quire no otbirr preparation than that of licing 
wsahed : therefore it is scarcely worth while to 
manufacture them artificially. 

The wrrmanency of these eolors is proved by the 
atabe of the old pictures. In a box of colors found 
at Pompeii, and analysed by M. Count Chaptal, he 
discovered yellow ochre purified by washing, which 
had preserved Its originnl brightness. 

Orpiment. — This color was known in ancient 
tioMs ; the lAtina called it auripigmenturo, (gold 
color,) whence, by corruption, ita present name la 
derived. It is a sulphnrrt of arsenic, found per- 
fecily formed in a natural state : it is also preparetl 
by Artificial means. 

There are two kinds of snlphuret of arsenic, the 
reaajta of diflerent proportions of these substancet 
in combination. If the sulphur should predominate, 
tbe product will be a clear and very brilliant yellow ; 
hut should the arsenic predominate, the color will 
be orange ; and it ia then called " red orpiment," 
or *' re-algar." 

Both these species hare been in nse from the 
earliest times of painting ; and it is easy to perceive 
that Chia color must not be mixed with white lead, 
nor with any of those colors Into which lea4l enters, 
auchas nnusicot, minium, muriate and chromate of 
lead, and Naples yellow. 

The sulphur in combination with the araeiUc, 
having leas affinity with this metal than for lead, 
lets it go, and forms a snlphuret of lead of a dark 
greyish color. But orpiment may be employed 
alone, or with ochres, and other colon that do not 
actupon them, as tern* verte and ultramarine, TTicre 
is little doubt but that the brilliant yellows, which 
we see in some ancient picturee, are prcparaUona oi 
orpiment. 
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Red orpitnent, u wn bIiiII ihow in ita place, ii 
not «> pcrmnnmt ■« thr yellow BCrt. 

SuIpAyret of Cadmivm. — ChcmuU wlio have 
prepared this color 8«y tlut it Anrt nnt cluingr. I 
•m not, however, iiwire whether it han l>ecn uwd in 
OOmbinatioQ with wbit« lead. I fear lli»t in larli a 
cue the sulphur wnuld quit the cadmium, to unite 
with the lead. If that sboold not happen, tbia 
wotthl be a moat naeful diacovery. tt is to be re- 
groCted that at present cadmiam is scarce; but it is 
to br hoped, that u chromatc of iron haslietrndia- 
ooTcred. we aball be equally fortunate with respect 
to (hill article. 

We are auored that the sulpfanrct of cadmium is 
Wtd. in Germany ; and it is to be bad in Paris 
•mcmgfit the princip«l manufacturing chemistA. 

(7h fo conimued.) 



MANUFACTURE OF MARBLES, BULLETS, 
AND SHOT. 

Lakck qnantities of lead are used in this country 
in the manufacture of ahot and buUfts. ko diH- 
tioguished as tlie spherical masses are hmall ur larxe. 
There are three conrcnient methods of prodncing 
shot — rolling, casting, and granulation : the Arst is 
but little resortnl to in the sense here intended ; 
the second operation is that by means of which the 
mott perfet^t buUetii are ^enenilly obtwned : and 
the third, in that by which tlic shot of rommcrcr is 
produced. If lead be drawn out into square strips 
or wire, and then be cut up, by means of a Icoife, 
or by any other instmment, into little cubical- 
sections, these may be placed, several scores to- 
gether, between two flat stones, the undermost one 
lying 6nn, and the upper one admitting of btdng 
moved about in every direction, and thus rolled into 
perfect shot. To secure exact sphericity, the scone 
Binst be moved in a sort of epicycloidoi curve ; for 
if it be advanced in right lines, or were merely spaa 
round, the shot wotOd have a cylindrical figure : 
iron plates, or polished stones, may be used to give 
to the shot a smoother and brighter appearance. It 
ia in the above method tbnt hoys' marbles are made ; 
and considering with what truth they are turned out 
of hnud, it will show that the method is not to be 
condemned, except for its greater tcdiousness. It 
was by a method anatogouE to the foregoing, that 
small shot was originaUy manufactured : rubes of 
lead may likewise have an im|>erfect spherical form 
given to them by shaking them together. We 
KOoUeot this method being once rnmcd to ingenious 
BCCQont by two country fursemrn, who were in the 
Kal^t of shooting great numbers of the wild ducks 
which frequented the mill dam : the men used, in 
the first place, to cut up the lead into angular bits 
of the desired sixe ; these they put into an oblong 
can of sheet-iron, which they fastened to the edge 
of the forge hammer ; the latter, by its motion, 
vidlcntly shook the conteals of the can up and 
down, until the bits within, striking o^nst each 
other in every direction, soon became a very 
efficient, though not very handsome, sort of dock 
shot. 

Pistol bullets and rifle bolls, requiring to be of 
exact else, are generally cast in moulds, one at a 
time : swsn shot, •and other like sorts, ore cost iu 
a similar msnner, but icfcraj together. 



The annesrd cut represents a pair of 
for cuting swan shot. Thoy conustof twni 




A B. about ten inches long each, made of 
and joined by a pin at the end, much iu the 
of a pair of common nut-cracks; in the 
upper parts, which arc made to dose terj 
corresponding Itemiisphcrical caritiea are 
having each a little outlet to the edge. When 
moutiL are closed for casting, the stsel plate C | 
bt-ou^ht over the face until it rests against a pin «{ 
D ; its row of counter-sunk perforutioos exactlj 
lying over the boles in the sides. Melted lead i 
now ponred into each hollow through the apertaraj 
in the plate ; after which, by striking or prenmg J 
on the port at £, the costablea, or tails, of them 
are cnt off, and the shot taken out of the moold. I 
Notwithstanding the generally received opinioM 
that one principal feature of perfection in a buUeC j 
sphericity, Mr. J. W. Bo«weU, in an inge&ioQi oral 
munication to the Repertory of Arts, reciowssdj 
the use of balls of the foregoing Agnm, Fig. «, i 
OS better adapted to move in a strsight line througl 
the air, than those of a globular form, and whid 
oeceasarily assume a rotatury motion in their proi 
* gress through the barrel of the piece, and comm, 

3uently take a Inas in their projectile dir«ctiM{ 
etermined by their friction against the right haai 
side, the left hand nde, or the bottom of the band 
The vrr iter of the pi*per referred to, and who^ 
theoretical obs crvatior.s arc too long for qnotBtioi| 
says, " 1 nevrr, before these experiments, prmctiMl 
shooting at a mark ; and yet, with these bnUalaJ 
from a common pistol, 1 hane often hit a mark si 
inches square, at fourteen yards' dhttance, in t] 
proportion of seven times oct of twelve shots, vhi 
1 could not, at the saine time, with common baUl 
from the same pistol, hit it ufteiir^r than onoe in td 
times." Any gentleman disposed to try bullets « 
these forms, might easily cast a few for expertmesi 
from well-dried plaster of Paris mouhb, if bm 
ones coutd not be easily obtained. 

The smaUer sorts of shot are mannfaetured in I 
very perfect manner by gninulution, or pouring tb 
metal from a considerable heisht, in consequence e 
which it separates into globnlar mssscs of differen 
sizes, which mol into that form during their desoenf 
sod which cooling is completed by th«ir falling inn 
water. One of the earlieit successful practitcn fli 
this method wrs an individual at Bristol, of tbi 
name of Watts, a plumber, who, in 1782, obtaioe( 
a patent for " omenated shot;" the material d 
wlUck coosisted of soft pig lead sscnrated with «bil| 
or ycUow arsenic, in the proportion of about fortj 
pounds of the Utter to twenty hundred weight fl 
the former. To effect the mixture, the lead, aloq) 
with the arsenic, was put into an iron pot cload] 
covered, and then heated to redness ; this potaonaj 
lead was not ut>ed lilone, but mixed in various proi 
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lass vtth lb«t tntdnded for the making of .abot. 
iptiiil rifbt baring loDf since eipired, mo«t of 
■Ot oov •een b made of lead hariDg in it aome 
■■ if mmaSe^ by wbicb its rpbericitj and woiu 
m Smprored. To obviate objectiont wbicb 
lw«« made against the anenatcd material, b 

^[OBntity of quickstlver baa been miied with 
wd, and wbkh answen tbc porpose lufficientlj. 
blkrwinf aeconDt has been giren of the inven- 
tf t±e patent sbot by Watti. In otmseqamce 
^nmm, the idea waa oonccdTcd of poiuing 
d laid through a coniiderable apace i and the 
taaCBt mt Ihed from the tower of the church 
, Mary GEcddiffe, the church immortaliaed by 
srtoa the poet. Watts is said to bare lold big 
t to the eminent bouse of Walkers, Moltby, 
ir. and Co. for jflO.OOO. With this mm, be 
■ed to boiM ■ crescent at Clifton : the situa- 
was a huge rock, nnd the whole mm 
ia making excavations, and in raising 
walls for Foandaliuuv, which long bore the 

of WatU's Folly, and upon which walla Tra- 
I flflse waa afterwards erected. 




e specification of the patent obtained by the 
ibore named is inserted in the third Tolome of 
Icpertofyof Aru, from which work it ia here 
oribed, along with the accompanying Tertical 
m* of the kind of building commonly used in 
nntuhcturr of shot. Moit nsitera to London 
noticed the shot towers uu the banks of the 
: theae are on the Hiutb side of the rirer ; 
tbt ia about 150 feet* lifording a full nf 




abont 1 30 feet for the shot. The alloy is deaoribed, 
in the apedfication, as cooaisttng of forty |>oviida of 
aiTCnic to a ton of lesd. prepared ai above stated* 
and cast into pi^ to be ready for u8«. By meant 
of a suitable tackle and chain, — a part only of 
which, to prevent conrosion in the drawing, ia 
brought into view at a a, — ten pigs, of about I^ 
cwt. each, are drawn up through a trap-door into 
the melting-room at the to^i of the tower ; here the 
pigs are aoooeasively put into the caaldron b, whiofa 
is heated by a common furnace, e, beneath, haviuff 
a brick floe and chimney, terminated by an iron 
funnel ^^acbi^g to the top of the upper dom«, or 
lantern- When the alloy is melted, sod the soiria 
property formed, a portion of the latter ii ladled by 
the roelter into a kind of square colander, d, sup- 
ported in an iron frame titcd dose to the fumaoa g 
this vrasel is twelve or fourtwn inches aquare ; it 
has a handle like^a frying pan, and its bottom ia 
perforated with circular holes, of a site salted to 
the shot About to be made. The quantity of drooa 
required being determined by the experiment of 
making a few shot (wbicli are not auffered to descend 
below the floor of the melting-room), a man now 
ladles the fluid metal out of the cauldron into the 
perforated vessel ; in ronniog through which it ia 
somewhat detained and cooled in paasing the looriaf 
which teudi to Reparate It in small portiona, where 
it collects underneath the colander at every h<Ae In 
■mall globules, which instantly drop, and are fol- 
lowed by other globular in such rapid Hucreaaiun at 
to appear at a little distauce like a pouring rain of 
liquid silver. This m«t4dUc ihower is rrpreseotod 
in the cut tee, and falls into a large tub of water,^ 
placed underneath. From the great specific gravity 
of the sbot, they do not scatter in their desoent ( 
and the workmen croas the bottom floor of the 
tower, as their business requires, in |>erfect security. 

The tower is quadrangular, and has four or fivs 
windows on each side, represented 9t g g ; k h re- 
present doorways, the npper one leading into an 
external gallery i i, which, aa may be supposad* 
commsods an eitenflire and highly interesting view 
of London and its suburbs ; i is the stem of a long 
flag-staiT. The staircase, from the bottom to the 
top of the tower, is of iron, and of great itability ( 
it ia represented, of course, as disaected in Uie en- 
graving; the foot plates are of cast-iron, slightly 
fluted, to prevent slipping ; and there are square 
landing-places at eAch corner of the quadrangle, aa 
veil as seats for the convenience of the weary or 
laxf ascendants and descendants. There are two 
or three other towen similar in their arrangements, 
but circular, at no great distance from the one here 
described. Tliere is a round and lulVf shot tower 
near Newcaatla-Dpon-Tyne, from the balcony of 
which the spectator commands an intereating range 
of proBpcet, incladiog the river with ita vast asaem. 
blage of colliera and other craft. 

The various sizes of the sbot are disdnguisbed. by 
the maoufacturera, by the Not. 1 to 12 : the largas^ 
No. 1, are called swan shot ; the amallest, No. 12, 
dnit shot ; their diameter varying from one-thirtieth 
to one-fourth of an inch. The sbot, when removed 
ont of the tub, are dried by artificial beat, as they 
remain oousiderebly wet, by the water being held 
between the little spheres by capillary attraction ; to 
dry them, they are scattered over a large heated 
iron-plate, having a furnace beneath, on which they 
are well stirred about, and swept off as sooo as dry. 
After this operatioa, they present a dead white oiU 
very apjicarance ; they oootalo amongst them many 
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(thoufh but ft waaH proportion) of iiup a iftjU «iiotf 
and tbe perfect differ aomewhBt in sise ; (a tepante 
UiQWTsnekieft {ram one another coiutaftulOT tiwiioxt 
proMB. The dried thot ara« tiierelbfe, taken to the 
siilen, who have each the raanagenient of a eeriea 
of three or four sierea plaeed in a row, in a roctpre* 
eating iron fmae, which derives iti motion from a 
BlrrtTn-en^ne : tbe mavemcnt is effectexl by a hori- 
zontal revolving abaft [near the ceiling of the room), 
having at tbe extremity a short crauk, from which 
depends a rod that is made to riM op and down ; 
tfan vertical rod is attached at its luwvr extremity 
to a IcTcr of the common beU-cxank kind, wluch ii 
connected to tbe frame containing the sieves, snd, 
therefore, pmdures in the latter a reciprooatiBg 
horiKontal motion. Each gieve is also provided with 
a distinct frame embracing its circnmferenre, with a 
large joint on one side, which connects it to the 
general frame. A. quantity of the shot being thrown 
into the first sieve, that portion of them which is 
imaU enough passes through its meshes ; tbe net, 
that are too targe, are then dischargod into the next 
sieve, by funtmg over the first on its hinge joint, as 
a pernon would o|tea and tlu-ew back the tid of a 
box. The advantage of this amBgonaBt will be 
eviilmt, when it is considered that the rieves, being 
constantly in rapid motion, it would be no easy 
matter to throw the shot from one into the other, 
were they aeporate, without npilling ; wbereaa, by 
their connection, the shot cannot be discharged 
4>UiarwiBe than as intended. Tbe attendant on the 
dfting apparattii has, therefore, only to supply the 
Arst sievot and to discharge the contents from one 
to the other euooeaaiTely. Tbe prodBoe of the two 
first sieves is coUected into separate Una; and, as 
these contain many shut of imperfect ,^)r»ur, tbey 
are taken thence to another set of opemton, who 
separate the bad from the good, by a proeose aqMUy 
simple and eflectual. Thoic which bafe not paaed 
through the two first sievet of tbe series sit ooo- 
drmned as bad, and are remclted. 

A namber of shallow quadrangular trays, tiie 
figure of which may be defined by the boundary line 
of a plane, produced by the longitodinal section of 
tlie frustnun of a cone in the line of Its axis, made 
of bard wood, and perfectly smooth at the bottom. 
are suspended from the ceiling by oords attached to 
the two comen of the widest ends of the trays, 
their other, or narrowest ends, resting upon the 
edges of a row of ahot-bins. Thus arrsjoged, a 
boy, who mansges two of these trays, throws upon 
each at the widest end (that nearest to him) s small 
ncasure-fnU of shot ; he then takes hold of the 
trays, and« giving them a gentle vibratjog motion 
laterally, and st the same time raising the ends a 
liitle, to give them a slight inclination, the shot roll 
about, tending from side to tide, those that are per- 
fectly spherical making their way quickly off the 
boa ds into the bin at the extremity ; while those 
which are imperfect are detained by their eompara- 
tivdy sluggish movsowots; and, being thus sepa- 
rati^i froin the good, the trayi are pushed forward 
about a foot, and their contents emptied into oCbcr 
bins placed beyond thufie containing tbe good ahot 
as before mentioned. This oiieration is so efliBCtaal, 
that it is difficult to pick so imperfect ahoi out of 
those that come to market. Four or fire boys thus 
employed, with two trays to each, suffice for a ma- 
nufactory of tbe kind above described, which makes 
atwut fire tons per day. The smallest shot require 
tbe utmost care and gcotlet^t management of the 
incbnul plane; therefore the eldest or steadiest 




^OiA are selacled io openfee upon tbca* 
tad last port of tbe bnihi— , preriou 
bebig hegied for the maifcet, is to pobsh 
this poipose a osst-inm barrrl. holdtnf^a 
half a tell weight, is nearly filled with tl 
rotary movement eommanioated to it by the 
which causes all the littb spheres to r«b 
eaoh other, and gives them a black Inatre. mi 
diArioc from their previous argentine eofl>| 
It is remarked that a eorious effect is prodnoi 
the interior oftliecaitt-iroQ barrL-l by the frii 
the shot,— that of wearing it into a 
grooves ; so that a stranger would 
rel had been cast with sn internal 



JAPANNING TUNBR1DGE.W 

»T A -njNBaiPGS.WAJLB MA>-rrA< 

(Mtammei from pi^ 203^ on^ eoac-^ 

Ir is rather difficult to explain by words 
ing procesfl in l^tnbridgc-ware. as under 
circumstances and we^er, &c. the tii 
for drying,' fiic. varies very mncfa, and . 
trying it must nsethdr own judgment, a 
tlie nature of the siticle, and the polish _ 
ensore success. After the article is orname 
painted it must haTeaaqvarablodc of wood 
ing to its size, and from 4 to 6 inches 1< 
slightly on the bottom, to serve as a ban 
future process. It must then recti 
eight coats of spirit nmlih, this 
two days ; let it remain the foU 
vsniish room, that it nay srt gradnanj 
remove it to on airy place ; the more cum 
providing neither daoBp nor stisi can get 
better : let it rcmsift ktb ebout a fortn^ 
wish your work to stand wdl. When 
the varnish will ctack aU ovrj in v 
crocks. 

The next pmcea k teehnicolly 
dmtm — to do This piofUc r«ttrself with i 
finely grated cbaft, peffccQy free from g 
rubber made of thf^^tmUkA flat five or 
round a piece of very eCtf pisteboard, a 
of clean water ; ibip iqi flie key.hole 
or bees* -wax. and iscbig tin article by 
screws, or any way eonvaident, soak the i 
water, then, wbtk wet, cover it with t 
chalk dry , and witii tt r^ the article too 
and aftcrwsrdfl creeawsys, till the cradcs are 
moved, and the aurfiioe b perfectly flat and 
continually di]i;4nf yoar mbber in the wati 
taking freah dry dialk, but keeping yotu^ 
wet, and your hsilh also, te prevent thi 
printing — wipe olT oecadonilly with the 
your band to obesm tbe progress 
rubbing through. Be osn^ not to food 
your hands dry, as the rubbing softens the^ 
when smooth and even all over stand by 
a week — it will then be ready for polish 
is done in the same way as the rubbing 
dry chalk and water, only using a 
ruhWr, instead of the stuff one, and less 
thv finishing or smoothing is done with t 
the hand wet, without any mbber at al| 
the rt>qiiircd |>olish or brightness is obtaisn 
tukes but very little time, as It is suppoi 
perfectly Ant, smooth, and even, from the 
down. Jitid the polishing is only to ^ivj 
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by a deticnte aod very tligfat 

lUb, no« thoroaghjy bard and «T«a. 

tiil the utat dty, tbeu unstop the key- 

off the block. aL-npe any of the nn* 

wbero tks cbiiik uid water may 

1. Line tbe iosde with aUk, latiii, 

or pftpoTf accordiaf to the^ naCttie at 

Tbeu oil aQ over tbe polished parta 

of (Unael* aoaked Id Florence oil ; and 

■ad fiaiah off with a very suft cotton 

d cosunon dour ; dry, and if wefl 

•IswetUks plaie gUas. This ia 

faaaft artidnii wUch can be much 

parpOM«: and every pervon 

■D ialorcatod, and makei a trial, will 

a practical knowledge of the peooaas, 

to fiaisb the articles according to their 

kys minding the lon^^r the time allowed 

> uwkiin, tbe more darnhle the work 

Inlaid Cuicy wood. Mosaic Tun- 

^ftniahed in tbe aame way ; but plain 

F^ocb pulished, which ia 

-Your'i, &c. 

usao. 



of nebulous ipoU are to be aeen on 

[el heaven, which have every appear- 

' Infters of stars, but are too duitant 

by tbe most excellent teloacoj 

appear to be mitter in the 
of rarefiurtioQ, giviug uo indication 
1 gteUar uture. These are in every 
from a wBgiaa film hardly to 
with trleicopea of the higbcat powers, 
acem to have actually arrived at a aoUd 
Tlua nchulona matter auat» in vast abun- 
fpac£. No fewer than 2000 nebulv and 
atam were obaervad by Sir William 
vrboae places hare been computed from 
Ltiou, redueed to a common epoch, and 
ito a catalngoe in order of right aacension 
r, Miia CaroUae Herwhel, a lady ao 
astronomical knowlodge and discovery, 
bnsdred nebols hne already been 
in the loutheru faemijq>here ; of theae 
douda are the most ra nut rk able, 
of thiB matter, scattered over 
fuch a Tariety of forma, is involved, 
, obacnrity. That it is a seU-lununous, 
material lubstance, in a highly di- 
atAte, but gradually subsiding by 
ritalion of iti particles into stirs and 
la, it the hypotheaia most genendly 
indeed, this is the hypothesis of La 
regard to tbe origiti of the solar system, 
eonniTed to be formed by tbe Boccesave 
of a oebula, whose primeval rotation 
untaincd in the rotation and revolution of 
and alt the bodies of the solar system in 
direction. But the only way that any real 
on thifl mysterious subject can be ob- 
by tbe drtermination of tbe form, place, 
state of eax'h individual nebula; and a 
of thcae with future observations wiU 
iona to oomc the changes tluit may now 
theat sBpposed rudiments ot htture 
ttab viewv Sir John Herscbel began 
182& the arduous and piona ta^k of 



revising his illnstrions fsdier'a ob«rrvationfl, which 
he finished a abort time before be »atlrd for tho 
Cape of Oood Hope, in order to dtsclooe the myste. 
riiia of the Boutfaero hemisphere ; indeed, our firma- 
ment seems to be exhaualed till farther, improve- 
menta in the tdeaoope dull enable ostronoment to 
penetrate deeper Into space. In a truly splendid 
paper read befbre the Royal Society on the 21 Rt of 
November, 1833, he gives the places of 2500 nebula 
and dosters of stars. Of these 500 arc new, — the 
rest he mentions witti peculiar plessore aa bavhig 
been most oocurately determined by hla father. 
Tbis work is tbe more extraordinary, as, from bad 
weather, fogs. twiBght, and moonUgbt, these shadowy 
appearanoea are not visible, on an average, above 
thirty nights in the year. 

The nebulv have great variety of fbrms. Vast 
moltitndea are so faint aa to be with diAcnlty dia- 
cemed at all till they haTe been for some time in 
the ticid of the tetMcope, or are just about to quit 
it. Occaamnally they are so Tague diat the eye la 
conscioos of somrthiog, without being able to de5ae 
what it ia ; but tbe tmchangeableness of its positioB 
prwrea that it ia a real object. Many present a 
large ill-defined surface, in which it ia difficult to 
s«y where the centre of the greatest brightness Ia. 
Some cling to stars like wisps of clond ; others ex- 
hibit the wonderM appearance of an enormona flat 
ring seen very obliquely, witli a lenticular vacancy 
in the centre. A very remarkable instance of an 
annular nebula is to be seen exactly half-way be- 
tween ^ and y Lyne. It is clhptical in the ratio of 
4 to 5, is shaqily defined, the Internal opening oc- 
capying about half the diametier. TIiU opening ia 
not entirely dark, but filled up with a faint hazy 
light, aptly compared by Sir John Herschel to fine 
l^uce stretched over a hoop. There is a very ro- 
markablo nebnla in Orion, and there la sooie rrasca 
to believe that a new star has appeared in it recently. 
Two nebnlc ore described aa most amazing objects : 
— One like a dumb-bell or huur-glaaii of bright 
matter, Burrounded by a thin hazy atmosiibere, so 
as to give the whole an oral fiinu, or the appear- 
ance of an oblate spheroid. This phenomenon 
bean no resemblance to any known object. Tbe 
other consists of a bright round nucleus, surrounded. 
at a distance by a ncbnloni ring split through half 
its circomferencc, and having the split portiona se- 
parated at an angle of ib° ^ch to the plane of the 
other. This nebula bears a strong aimilitude to tlie 
milky way, and suggested to Sir Jubn Uerschel ilia 
idea of a " brother system bearing a real pbjsical 
resemblance and strong analogy of structure to our 
own." It appears that doable nebnlc are not un. 
frequent, exhibiting all tbe varietiea of distance, 
position, and relative brightness with their counter. 
parts the double stars. The rarity of single nebulK 
as large, faint, and aa little condensed In the centre 
as these, makes it extremely improbable that two 
Burb bodies should be accidentally so near as to 
touch, and often in part to overlap each other aa 
these do. It is much more likely that they consti- 
tute systems ; and if ao, it will form an interesting 
snbject of future inquiry to discover whether they 
posseaa orbitusl motiou. 

SteLUr nebnlsE form another class. These have a 
round or oval shape, increasing in density towards 
the centre. Sometimes the matter is so rapidly 
condensed as to give the whole the appearance of a 
star with a blur, or Uke a candle ahuiiug through 
hem. In some instances the central matter is so 
highly and aaddanljr condensed, so vivid and sharply 
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ilefioed. that the nebala might be t&kn far a bright 
ttsr Kurroanded by a thin atmocphrrr. Sach are 
seboloaa stars. The xcxtiacal light, or ImtttcnUr* 
■haped atmoaphere uf the mn, which maj be leea 
dteading bejood Che orbits of Mercury and Venna 
■00& after mniet In the mootbi of April and May, 
ii nppoMd to be a condeiuatioQ of the etherul 
medium by hu attractire force, and aeeina to place 
OUT sun among the dan of liellar nebnlK. The 
atelUr nebula: and nebulous ktui awnme all degreeit 
of altiptidt7. Not anfrequently they are long and 
narrow^ like a spindle •shaped ray, with a bright 
nndeiu in the centre. The last claas mentioned bjr 
Sir John Uerachel are the planetary nebul«. Theae 
bodiea haie exactly the appearanoe of plaoeta, with 
•eosibly round or oval dlacs, sometimes sharply ter- 
minated, at other times hazy and ill defined. Their 
mrftoe, which is blue or bluish-white, is equable or 
■Ughtly mottled, and their light occasiofialljr rirala 
that of the planets In riridnesa. They are generally 
attended hj minute stars, which giro the idea of 
aooompanpng satellites. These ncbols are of enor- 
mous dimensions. One uf them, near i> Aquarii, 
hae a aensible diameter of about 20", and another 
pretenta a diameter of 12". Sir John Heracbel haa 
compnted that, if these objects be as Air from as aa 
the stars, their real magnitude, on the loweat esti- 
mation, must be such as would fill the orbit of 
Uraniu. He concludes that, if they be aolid bodies 
of a Bolar natnre, their intrinsic splendour must be 
greatly infiDrior to that of the sua, because a circular 
portioo of the con'a disc, subtending an angle of 
30", would gire a Ught eqnal to that of a hundred 
foD moons ; whOe. on the contrary, the objects in 
question are hardly, if at all, visible to the naked 
eye. From the uniformity of the discs of the pUne- 
tary nebulie, and their want of apparent oondenaa-' 
tion, he presames that they may be hollow shaUs, 
only emitting light from their surfaces. 

The existence of every degree of elltpticity in the 
nebulae — from long lenticular rays to the exact cir- 
colar form I — and of evrry tibade of cenCntl oooden- 
aation — from the slightest increase of density to 
apparently a aolid nncleus, — may be accounted for 
by suppo^ng the general constitution of theae nebula 
to be that of oblate spheroidal masses of eiery 
degree of flatness, from the ffphere to the disc, and 
of erery variety in their density and elUpdcity 
towarda the centre. It would be erroneoua, how- 
ever, to imagine that the forms of these systems are 
maintained by forces identical with those already 
deacribed, wluch determine the form of a fluid mass 
In rotation ; becanie, if the nebulK be only cluiitera 
of aeparate atars, as la the greater number of cases 
tkere la every reason to believe them to be, no prea- 
WQ can be propagated through theiu. Conse* 
quently, since no general rotation of such a system 
aa one mass can be supposed, it may be oonocived 
to be a quiescent form, comprising within its limits 
an indefinite multitude of stars, each of which may 
be moving in an orbit about the i-oinmoo centre of 
the whole, in virtue of a law of iuLernjd gravitation 
reaolting from the compound gravitation of all ita 
parts. Sir John Herschel has proved that the eiist- 
ence of such a system is not inconsistent with the 
law of gravitation under certain conditions. 

The distribution of the nebulm over the beaveni 
is even mure irregular thui that of the stars. In 
some places they are so crowded together aa scarcely 
to allow one to pass throagh the field of the teles* 
cope before another appears, while in other parts 
houn elapse without a single nebula oocoiiring. 




Tbey are in general only to be seen wid 
best tdescopes, and are most abundant* 
wboae general directioa ia not hr from 
circles Q^ and 12b, and which crusaes the i 
nearly at nght angles. Where that xone 
ooDBtellatioaa Virgo, Coma Berenices, an 
Bear, they are to be found in mnltitadea 

Such is a bnef aoeount of the 
tained in Sir John Herachel'a paper, 
soblimity of views and patient ioveati, 
boen anrpaased. To him and Sir Willijm)! 
we owe almost all that is known of sider| 
nomy i and in the inimitable works of tH 
gifted father and ion, the reader will fiodil 
ject treated of in a style altogether worthy 
of them. 



misceujvnies. 

^ponfoMow ComhutHtm. — Mr. ManhJ 
connected with the Royal Anenalr raoS 
covered that it is an invariable rale with n 
has remained for a considerable time anal 
when reduced to small grains, or to an W 
powder, to become red-hot, and to ignite i 
with which it may come in contact. Thl| 
rieoced by scraping some eorroded 
gun, which ignited the paper oomi 
burnt a hole in his pocket. The knowlei 
fact may be nsefu In acconatlnc for q 
fires, the origin of which haa never ' 

Gilding tff Meiait by BiKtro-C h e micat 
M. de la Rive has ancoeeded tn gilding 
means of this poweiftil Mtton. Hli m 
follows : — He poors a solution of cUori' 
(obtained by dissolving gold in a mixta: 
and muriatic acid,) as neutral as poeiible 
dilute, into a cylindrical bag made of 
then plunges the bag into a glaaa vend 
very slightly arsitulated water. The 
gilded is immersed in the solution of 
communicates by means of metallic 
pldte of line, which is placed in the 
water. Tlte process may be varied, if t1 
pleases, by placing the acidulated water 
the bag, and the sotution of gold with 
to be gilded on the glaas vessel. In the 
abont a minute, the mrtal may be with 
wiped with a piece of linen ; when rub 
with the clnfh It will he found to be slig 
After two or three similar immersions 
will be sufficiently thirk to enable the 
terminate the proceas. — Athenmtm, [I 
the silver plates used in Mr. Grove's 
batteries are always now done in the abo 
Silvering of articles of various kinds 
easy. M. de Rive is nut entitled to the 
OS it is a neceasary conacqucncc of Mr 
discovery. — Ed.] 

TMe Ckangtabh Rote.—T$k9 
blown red rote, and having thrown a lit 
finely pounded into a chaffing-dish with 
pose the rose to the vapour. By thia 
rose will become whitish ; but if it be 
immeraed some time in water, it will 
former color. 



L(in»oii:~Frtiitotl tiy D. Psakcu. <. WtiUt Hon* Lana, Mil* Kwt— rvbtlibad b]r W. BamAiH. It. Y* 
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PRINTING INK. 

Inriof the difTerent preicriptiont given by 

Rton, PapilloD, Lewii, thoftc in NLcboU 

du Mctvn. AikinB* Dictionaries, in R«eii' 

■ad in the French Printer's Manual, 

»j», in his work on the ' ' Prcfwration of 

tKe EncjclopKdia BriUnnica is the onl/ 

b knowledge, which hu given a redp« by 

btiog ink might be made, that could be 

h it would be of inferior quality, aa 

pd by the editor ; for it Hperifies neither 

■ of the materials, nor tbeir dne pro. 

Hie fine black ink mode by Mr. Savu^. 

bnu Of. been proouunced by some of 

falters to be unriTallcd ; and hu procured 

lar^e medal from the Society for the 

cat of ArU. 

doiU — Mr. S. says, that the linseed oil. 
If boilad, unless set 6re to, cannot be 
It proper state for forming printing ink ; 
'flame may be most readily extinguished 
n of a pnitty tight cover to the top 
which should never be more than 
The French prefer nut oil to linseed ; 
latter be old. it is fully as good, and 
, in this country at least. 

ia an important article in the 
of good ink ; as by mt-Uifig it in the 
ingredient is safficiently boiled and 
two combine, andfonn a compound ap- 
to a ttttural balsam, hke that of Canada, 
one of the best Tarnishes that can be 
ting ink. 

r— Tiys is a moat important ingredient 

I Ink. which is not even mentioned in 

rectpes prior to that in the Encyclo]iirdia 

For want of soap, ink accumulates 

ice of the types, so as completely to clog 

jftar oompariuiTely few impressions hare 

it U will not wash off without alkaline 

skinsover very soon in the pot. Yellow 

■ b the best for black inks ; for thoae of 

Bflfr.fl* shades, white curd soap is piefcr* 

O moch aoap is apt to render the impres- 

lllar, ud to prevent the ink from drying 

Hie proper proportion has been hit, when 

nki clean, nithoul clogging the iurface of 

ip black, — ^Tb« Tegrtable lamp black, sold 

takes by far the most Yamish, and 

ir making the best ink. 

y black is too heavy to be nsrd ilone u a 

or printing ink : but it may be added with 

by gntidiiig a httle of it upon a mnllcr 

lamp black, for certain parposes ; for in- 

an engrmring on wood u required to be 

» ss to produce the best pocsiUe effect, 

F^ alone, or with fin pq-uil weight of Pnifl< 

added in small proiwction, takes ofT the 

: of certxin lamp-bl.ick inks. Mr. Savnge 

Kts a little Indian red to be ground in with 

a and Prosfian blue, to give a rith tone to 

ink. 

ens ^cffprn', OS sold by Mr. Allen, Plough 

>M.h<ird Street, miied, by a stone and a 

lioe proportion uf soap and pigment, 

< ' ' laporaneoiu ink. which the printer 

loy very advantageously when he wishes to 

job \fi a peculiarly neat manner. Canada 

JOB not aoiwcr qaitc so will. 



After the smoke begins to riM from the boiling 
oil, a bit of burning paper stuck in the cleft end of a 
long stick, should be applied to the lorfaoe, to set it 
on Are, sa soon as the vapour will bum ; and the 
flame should be allowed to continue (the pot being 
meanwhile removed from over the fire, or the tire 
taken from under the pot.) till a sample of the vsr- 
nish, cooled upon a paltet-knife, draws out Into 
strings of about half an inch long between the fin- 
gers. To six quarts of linseed oil thus treated, six 
pounds of roiin should be grsdually added, as soon 
as tlio froth of the ebullition has subsided. When- 
ever the ro^in is diaM>Ued, oue pound nnd three 
qnarters of dry brown soap, of tlie best quality, cut 
into slices, is to be introduced cautiously, fur its 
water of combination causrs a violent intumrsocnce. 
Both the rosin and soup sboold be well stirred with 
the spatula. The pot Is to be now art upon the lire, 
in order to complete (be combloation of all the con- 
stituents. 

Put next of well ground Indigo and Prussian bine, 
each 2| ounces, into an enrtheo pan, sufficiently 
Urge to hold all the ink, along with 4 pounds of the 
best mineral lamp black, and 3^ pooods of good 
vegetable lamp bUck ; then add Clie warm varniah 
by slow d<;grccs, cart'i'ully stirring, to produce a per- 
fect incorporation uf all the iugrcdifnls. This mix- 
ture is next to be subjected to a m'dl, or slab and 
muller, till it be le>'igated into a smooth unlfona 
pute. a 

One pound of a superfine printing ink may be 
made by the following rrcipe of Mr. Savage : — Bal- 
sam of captvi, 9 02. ; lamp bluck, 3 ox. ; indiguaad 
Prussian blue, togethiT, p. teq. li oi. ; Indian red, 
I o2. ; turprutinc (jrllotv) soap, dry, 3 oz. This 
luiiturc is to be ground uiion a slab, with a muller, 
to an inipalpaUe Ktnoothaet*. The pigments used 
for coloretl printing inks are, carmine, lakes. Ver- 
million, red lead, Indisn red, Venetian red. chrome 
yellow, chrouie red or omtgr, burnt trrraili SiemtOf 
gall-stone. Roman oclirr, vcllow ochre, vrrdigriat 
blues and yellowy mixM fur greens, indlgu, Prussian 
blur, Antwerp bUe, lusLie, umber, sepia, browna 
mixed witJt Yeoetiou red, Ate. 



FUNDAMENTAL 



PRINCIPLB OP WHEEL- 
UOttK. 



iw the construction of whwl-work considerable 
'attention ought to be paid to the shdpe of the n- 
riuiut parts, us much of the etlicicncj and jrrrmaoency 
of the work dcjiendi on this. 

The teeth should bo so formed, as that, 

1st. TliC teeth of one wheel shoutil press In a 
directioQ perpendicular to the radius of the other 
wheel ; or. in other words, the prirs»ure should be 
tangential to the wheel which is driven. 

2Dd. Aa many teeth as possible should be In con- 
tact at the same time, In order to dbtribute tlia 
pressure amoog»t ibcm, nnd 'ln'ri-by tudituiniiib the 
prr-twrr upon ra^jh tooth. This arrsngrmtrnt will 
dimini;^h the wear, and thr chances of fracture. 

3rd. During the entire iti.-iioo of one tooth upon 
another, the dircctiua of the preiiuie should be th% 
wme, in order tlint, scLing with the same leverage, 
the eETert may Iv: unifurw. 

4th. The surfticea of the teeth In working should 
not rub one upon another, and should suffer no jolt 
citlicr at the commencement or termination of their 
mutual contact. 
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Various fonns hafe been euKg«Rted for the teeth, 
with R view to the nccompHshmcnt of (tome or all 
of chese advancaget; bat that which eeemi best 
calculated to attain the deiircd endi is the fol- 
lowing . 

Suppose that PHI, Kg. 1, la the circuinferenoe 
of thr. wheel on which it is propoved to raise teeth, 
and let H be oae of the poinu from which the ^de 

Fiff. 1. 




of ■ tooth is to Bpring. Suppose a string is attached 
to the circumference of the wheel as at 1, and applied 
to the circumftrrence I F, aiid terniiuHtcd at H, 
carrying a pencil at its ej:tremity. Let the string, 
being constantly stretched, be rolled off. so that 
that part of it, F C, whirh has b«cn disengaged 
from the circumference of the wheel, shall be 
in a straight line, tuucbing the circumference at 
F, and in this way let the pencil describe the curve 
H C ^. Let (I H be the breadth of the tooth at 
the circumference of the wheel ; and attnching a 
airing in like manner to the other side of the wheel, 
and rolUu|r it on in the oppusiCe direction, so that 
its extremity bearing the pencil sluill be at d, let a 
aimibr curve be described. These two curves wilt 
include a space which will represent the form of a 
tooth which will accomplish all the purposes, and 
possess all the advnntages we have mentioned. 

The teeth of the pinion, of course, are to be 
formed in the same manner. 

It is a remarkable property of these curveSi that 
a line P E which touches both circles will pass 
through the point of contact of the teeth, and not 
only of one pair of teeth, bat of every pair which 
ore in contact : and this line will be perpendicular 
to the direction of the surfaces of the teeth at the 
point of their mutual coutat*t. Thus tlie pressure 
of the pinion on the wheel is exerted tongentially to 
both, and therefore acta always with tbe some 
leverage, and to the greatest advantage. 

Farther, daring the whole period of the contact 
of any two teeth, the pressure acts in the same 
direction, nod with the same forct*, and therdore 
when it is onifonn, it necessarily produces an 
uniform effect. 

During the motion, the surface of one tooth does 
not rub or tcrape aguin«t the Burrice of the other, 
but the one roll* upon the other, Ihercby removing 
Bcarly all the clTcctA of friction, and diminishing 
•onsldernhly the wear of iha mariiincry, anil the 
waste uf the power. 



Several teeth are in contact atthe same 
all working with equal power, so that the - 
equally distributed among them, and the d 
fracture are greatly diminished. 

Thus this form of tooth has all the 
which can be desired. 

In regolating the number of teeth in 
and the pinion which works it, it should b 
trircd that the tame teeth should be cngogj 
dom as possible, in order to avoid ini 
wear. For example, let as suppose tlutt 
ber of teeth in a wheel were exactly ten 
namber of leaves in the pinion ; each 
pinion wouJd engage every tenth tooth of 
and would work inevitably on the same 
every revolution of the wheel. If it « 
that all the tt^th and leaves could be 
with mattiematical precision, and }ferfect d 
lute similitude, and that no accidental M 
owing to any want of unifonnity in the ma 
which they are formed, could exist, this M 
matter of no consequence, and the wear «j 
be even and equable. But as these pa 
never can exist, the inevitable ioeqaolities I 
as well to the nature of the material o 
wheels are ooostructed, as to the forms 
even from the most perfect meobudml 
Aust be compensated by making tfaa 
leaves work, so that each leaf shall 
engage with all the other teeth of the whi 
it engages a second time with any one of A 

This li sooompUihed by making the in 
teeth and the number of lea\-es primr to efti 
that is, that no integi^r divides both exactl] 
manner in whidi this is commonly done, is 
the number of teeth such, that it is jnst 
than a number which is exactly divisi! 
number of leaves. This is what mill- 
making a hunting eog. Thus, suppose 
are ten leaves, and that the diameter of 
is about six times tliat of the pinion. If 
the exact ratio, there woold be just sixty 
after each revolution uf the wheel the 
end leaves would be continually engaged, 
taking every atxth tooth. But if the 
tlie wheel be made somewhat greater than 
that of the pinion, so as to admit sixty 
then, after six revolutions of the pinion 
leaf will be engaged with the tooth 
before that in wliich it had worked at tf 
mencement, and after six more revolutioa 
be engaged with the tooth before that, or tb 
tooth from that at which the motion com 
Thus, it is evident, that the wheel mod 
G I times, and the pinion G x G I , or 366 til 
the same teeth will be again engaged. 
meanSf the innpialilies of wear urising 
equalities of form and material will col 
each other. 

The teeth of the wheel, instead of wortt 
leaves of a pinion, are made to act upon 
wheel called a Itxnicm, as represented at 



fig. 2. 
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'fyfindrioal tcFth or ban of the Untem are 
ti tmiUi ■ or tjttnHteB. However, nntwith- 
If thft nriou5 forms of wheel-work, the 
lie* whtcli wr have ftlreaily explained will 
detennine ihe relation between the power 



I are denominaCed spitr, crmm, or bevfj 
according to the position or direction of tbe 
ir llitf teeth be perpciidlruUr to tJie axil of 
rel, nnd in the direction of radii, as in the 
Fig. 2, it ia called a ipmr-trhfri. If the teeA 
illel to the axiR of the whrcl, and therefore 
Aealw to iti plane, it is called a rrotrn-wkefl. 
[Hkr-wheels, or a fpar-wheel and pinion which 
n one another, are always Id the same plaact 
TV their axb parallel. But when a spur and 
vfaecl are in connexion, ihctr planes and 
•e ftt right angles. By tin* means, tlierefore, 
ry motion may be transferred from a boriMn- 
a Tertieal plaae, or rice ver*^. 
a the teeth arc obliqur to the plane or axis 
wheel, it i« catlnt a bcvdlcd-whceL Two 
t of this kind are repreacntcd In Fit/. 3. 





caae. (lie surfaces on which the teeth are 

parts (if the forfaces of two cones. The 

which these wheel act, and the principles 

formation dcpenda, may be ooncetTcd 

uing two cooea to be applied side to side. 

fttcea have sufficient friction, and one of 

upon its axis by a mechanical force, 

!l Ibc iither to revolve ; and if tliL- bases 

be equal, each will retulve in the same 

^ut if the diameter of the bfute of one be 

any ituntber of times the diameter of the 

ulbcr, then the leader cuue will revolve 

ia unc revolution of the greater. 



kt that what we have observed of the 

e ponr«. will be equally true ol nuj ports of 

. ...■i',iiy Jistaat frum their common vertex, 

'. would be true of wheeis, the edges of 

I .iitK nl the conical surfaces. 

lite fdrtiQH of ihe conical surfuces be insuf. 

nt to transmit the force, the surfaces may t>c 

in f^. ^ 



and if the cnnical surfaces be iocompleta, they will 
become berrtlfd'tfihftlM. 

It will be easily perceived that the a.«e of bevelled - 
wheels is to proiluce a rotatory motion round one 
axis by means of a rotatory motion round another 
which is oblique to it; and, provided that the two 
axes are in the same plane, this may always be ac- 
compUahed by two berelled-wbeeU. K lystem of 
wheels td this kind is repreacnted in 
Fig. 6. 





PREPARING SKELETONS. 

Sm much of the fleshy parts should be removed 
from boiica intruded for preparntion sb possible with 
the scalpel, but itb not required that ibey should 
be separated from each other, more Lluui is uecessary 
for placing thtm in a vessel for the purpose of roa- 
c«ratioa. The bones are to be entirely covered 
with water, which should be changed every dny for 
about a week, or as long as it becomes discolored 
with blood ; after which, allow them to remain in 
water without changing till putrefaction has tho- 
roughly destroyed all the remaining flesh ; this will 
require from three to six months, according to the 
season of the year or tentpersture of the atmoe- 
phere. ^^'e here speak of Great Britain, but in 
wanner cUmatea putrefaction will take place more 
rapidly. In tropical climnLes. fourteen days will 
be sufficient to disengage the flesh completely from 
the bones. 

The Inrge cylindrical bones of the thighs and arms 
should have holes bored <ia their extremities of the 
sixe of a ifoose quill, to give the water access to 
their cavities, and a free exit to the medullary sub- 
Btance. 

Aj tlie water will gradually diminish in quantity 
from evaporation, more should be added from timo 
to time, so thnt none of the bones, or any part of 
Uiem* may remain uncovered, as by exiwsurc to the 
atmosphere they would become of a dirty color. 
and have a disagreeable appearance. To bo free 
from such stains is considered a great beauty in 
skeletons. 

In towns the macerating vessels should always be 
closely covered, as from neglecting this, tlio water 
is apt to get mixed with particles of soot, and other 
impurities, which hive a strung tendency to blacken 
the honea. ^'ben the putrefsction has destroyed 
tlie ligaments, the bones are then tit for cleaiting, 
which iH done by scraping olf the flesh, ligameuis, 
and periosteum. When this is effected, the bones 
shuuid be again laid in clean water for a few dnys, 
and well washed. They ought then to Iw placed iu 
lime water, or a soluliun of pearl ash, for ■ wfck, 
when they may he token out to dry, oftrr having 
soaked them five or six boars in pure watrr, to 
remove the solution of pearl-ash, which would act 
upon their surface when exposed to the atmutpbcrc. 

In drying buuee they should nut be ex posed to 
the rajs of the sun, or to a Are, ai too groat a 
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degne of heat bringt the mnaining medulhry oil 
into the oompaet aabctanee of the boaet, and etvea 
them a diaagreeable otly tmuparency. TLU ia the 
great objection to the proceat of boiling bonea, for 
the purpose of making akeletona, as the beat applied 
in that ws^ has the same effect, unless they are 
boiled in a solution of penrl-nsh. which some are of 
opinioa is one of the most effectual methods of 
whitening them, by its cffrctualty destroying the oil. 
Bat then; can be but Uttle doubt that bleaching is, 
of all methods, the moat effectual where it can be 
done to its greatest advantage, namely, in a pore 
air. and more especially on a sea-shore. 

it U much more difficult to clean the Bones of 
animttff that have died in good condition, thsn 
those that are lean and reduced by disease. 

Nahtrai 5'i(efr/(ni«.— Natarml skelrtona are made 
without aeparmting the bones from each other, in 
which caw all the animal ligaments are allowed to 
remain entire. This plan is generally adopted with 
young and smal] animals, because the ligomenCs, 
when dry, being dlTected of their nitiiral flenhility, 
occasion an inconvenience, as the difTerent extents 
and varieties of motion cannot be shown in the dif. 
fercnt articulations. 

In making these, we are first to remove from the 
boneSi tfaeskin, musclea, tendons, and viscerB, and, 
In short, every thing except the comiecting liga- 
nenta and cartilages, which ought to be cnrefully 
preferred. This is done without any regular order 
of dissection ; neither in this part of the process 
need any attention be paid to making the bones 
cleaa, Tbe braiu maybemuoved thmugh an open- 
ing in the large fontanel, if tbe subject is «L!r7 
7onBg, if not, a perforation may be made for that 
purpose. Some separate the head from the spine, 
to Chat the brain may be the more euily removed by 
the uccipiLal hole. The nkeleton is put in wntf r. and 
allawctl to reuiAia for several dsyt ; it is then tiiken 
ont, and more thoroughly dcaoed by a knife, for- 
ceps, end scissors, and replaced in frrsh water. This 
Is repeated from day to day, constantly changing the 
water, the object being to preaerve the ligaments 
fresh and tninsfiamit. It is of great conse(|ueiice 
to work hard, by daily Kfaping nod scrabhing, until 
the bones are deprived of ttf ir blood and oleaginous 
matter, and become white and clean ; thvn remove 
tliem into clean lime water, or solution of pearl-a*h, 
for two or three dayi, to take off any greasiaeas, 
and give a more beaotiful white. When they have 
tain long eooogh. wash them with clean water ; they 
are then placed in a position, by the assistance of a 
fnma, or piece of wood aad wire, exposing them to 
a ovrmt of air. Whan perfectly dry, Ihry may 
roodw a coating of copal or mastic varnish. 

It nait be kept in view, that if tbe prepsralion is 
■Bowod to remain too long in the state of inocera* 
Hon, the UgamottCa tbemsclTea will be destroyed by 
putrefactioQ, and tbe iotcotioo of procuriug a aa- 
turml akeleloa ddlaated. 

Aa CTcalWat and simple way of procuring natural 
■ItelatOiia of mice, small birds, and fish, is to put 
than fario a boi of the proper sixe, in which holes 
ara bored oa all sides, and thro buried in an ant- 
ML Hie ants will enter numerously at these boles, 
aadaal sway all the fleshy parts, leaving only the 
fcoBaa mA eoaiieeling ligaments . they may be after - 
VMili MMHVted ha etaan water fur a day or two. to 
•ftraet the Uoody eolor, and tu dcaose tb«m fi'om 
any dirt they otay ban aoqwlred ; tbw widtanod by 
UoM and alum woiar, aad dried ia tnmm or wl ha r 
«iH, aa Buy ha asil manwkaL la 




tions, wasps may b« csnpAojad hi lUi aa 
are moct voradoiis amowbr and If a 
placed near ooc of their oeata, or b sa wftf i 
cask, where they resort to piraty* thj wfliM 
the disaection with mach greaM* Of 
eqaaily well as the ant». Wup* ha«a &■■ i 
to clean the skeleton of a 
three or four boors, wblla ansi «a«U nv>at< 
to effect it. 

When the animal ia of a brga aba^ ' 
are sometimea vnahle to anstain tha **Wi 
bones, in which case, aa iro« wii^ iiai 
thickness, is passed through Iha oantra af 1 
bone, which roost paaa oat anmkw i y , m m I 
the head to the cervical vartrina. U la i 
form of two forks, the ona fer tha 
anterior, and the other for the 
this purpose two piooea of tran-wvo an 
length of the skeleton ; they ira 
leaving a fork at each extremity, i 
fixed to the board on whioh tka ak^Eian hi 
placed. One of theae ihoaU onlar tAa 
eacompasf the bade hooa» btiwuen iW 
bonea on Mcfa riuwlder, the dkar tvo 
between the bonea of the pelTta, 

It not unusually happens thaS piaaMaf 1 
leton detach one from another, hi wMd 
holes are bored In the ends cf tho baac^ 
separated, and are re>iinitcd by SMaaa of i 
wires. 

Arhjicial ^hfffnai TTkaJatraa af 
mala of a middling and la^ 
in the manner described for 
tbis case, the bones, cofvrcd by Che 
lucTBcd in watrr. and aUoaad 
changing it, until Che soft parte ba(la ta i 
when the aoioial matter is caafly 
repeating the aueeration two or 
all be completely abstracted. TW 
sary fur tbe first usceratian «fl 4t^ 
state of tbe aLmosphrrc, being alvaiya 
ill summer than in winter. 

After the fleshy matier baa 
from the bouea, they ahoold ha 
uf a house, or other < 
are rendered aoite whitei aad ftan 

The fst in booaa 
Axed oils. In the boaca of whalae 1| 
like oil. In the loag booai of 
other Urge quadrupeds. It b acas 
the marrow. TAlurn, therelBn^ Ihia b 
cofudderable quantity, the pnioaa May be 
celerated by ilrilling hoka 
ioftrument, in the opposite »da af Ifce 
injecting by means of e syringe, a 
pearl-ash. the pot.«ah ooBibUag «iib (he < 
nutter, furming a kind of sosy^ which hrfav i 
la water, ii eaafly maoradi CUadda^l 
also employed for the aeaa paipoaa. 

Tlie relative pnmortioa af aartky 
matter variea aooordiBg to dw m^mn ti te I 
and the pnrpuaca Hl ia tailendad 
bones of quadruped* aad bMa mattM a 
grealrr propftrtioa of earthy 
reptiles and Aahea, aad I 
Here it may be rwifhed. that the aehr <f 
variM ia ditfercat enlwtle la aaa 
U infoaehaa to a dark |«tto«hfc 





demonaCrated la 

Wh«a the boaea ara acribel aiai 
aaoncctcd by aaaa of ava aad ten 
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most difficult [tart of the operation, as it re- 
ccosidenble skill to rtiasMmble the boDcs. lo 
toft lliej may be plni-ed in their natonJ order and 
MitfOB. The opentioa it began st one of tiie ex- 
CBUtie*. by making bole* in the apophftit, or 
faad b&U of the bone. This in effected bj meaiui 
' m wimble or a lathe, or with a gimlet, ^thoo^h 
fei mstnunent has hardlj mffideDt power for per- 
mt&nf ao hard a fubvtanee as bone. The honea 
|fe thai attached to each other in their natural 
HP^ mth nealfd iron-wire, or bnAi wire, by means 
^^^Hlbrationi which have been made. The endi 
^^^^^P fthould be twisted, and not too Armly, 
f^HnJent to allow a little play between the arti- 
Ution ; this mode ii to be pursued HII the whole 
raw put together. They are then ready for 
Mine on a board, and are kept erect by mcani of 
|^<r two perpendicalar bars of iron, commensurate 
H^weigbt of the Bkeleton. In the larger epeciea 
^Hdi. one support ia neceassry; it ia passed 
|M^ Uie breast bone, and attached under the 
Inc The position of this oiipport must be raried 
cording to the attitude in which the skeletoD is to 



In tkeletoDfl of the hontc, the ox, the hippopo- 
hDua, the rhinoceros, the camel, and the elephant, 
B links of wire which wa hare above described, 
B inioffident to unite their bones ; for these, two 
M p*%9 are used with a head at one end, and a 
at the other. Each screw is provided with 
'•ad each pair of. screws must have a narrow 
'«f Iron bored at each end to pass the screw 
SappORing the buues of the leg and thigh, 
inrr qandmpi^d, are to be united, a hole is 
' '' ripopbyiis, about two inches from 
• I the same baring been done with 
Uc; dw* t.tMi:ii-boneji, they are brought together, 
A ooe of (he 8<-rewft pissed into one of the boles 
tbe plates which we hare mentioned, and then 
irvM^ the perf}ration» In the bone, and la.«tly into 
k Other pUite ; thry are tightenrd togrthrr by 
MM of the nut. The screws Ghould h« nearly au 
elk toskger than the thickness uf the bones. The 
of the bones are thufl united and Ktip- 
by the two pUt«« which are kept toKethcr 
' the srrrwa. Prorision must he made for the play 
the bones, by lenving a tudicient difttance in 
1^1^ the holes, through which the pegs are 

^^p liorM, and other Urge animals, require a 
^^m bar to support them. A bar ia also passed 
^B^ the rertebre of the neck, spine, and tnil, 
jHCe ribi are attached by means of wires, or flat 
Mk9 of piste iron. 

In these larger snimaLi, the heads are for the 
ioal partaawQ through, for the purpose of studying 

tstnicture of the internal cavity and partitioos. 
se are kept together by means of a hinge, lO 
bS dicj can be opened and shut at pleasure. 
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CRYSTALLIZ.\T10N OF ALUM. 

IVi prindple of this pleasing operation has been 
Uctfy ooofiocd to the fabrieatioQ of flower baskets 
br chimney ornaments, snd the enchasement with 
a artifidal crystal of busts, Ice, but the more ez- 
Muive application of aluminous crystallisation may 
t intfodaoed, as promising a somewhat higher order 
f gnttteatioai more particularly to the lovcra of 
Utaay aad other bnncbes of DStur^ history. 



Dissolve 19 ounces of pare alum in a quart of soft 
ipring water, (observing the same proportion for a 
greater or less quantity), by boiling it gently in a 
close tinned veasd, over a moderate lire, keeping it 
stirred with a wooden spatula until the solution is 
complete. When the liquor is a/ffi/>i/cotd,suKpend 
the subject to be cryitillized by means of a small 
thread or twine, from a lath or small stick laid ho- 
risontally across the aperture of a deep glazen earthen 
jar, as being best adapted for the purpose, into 
which the solution must be poured. The respective 
articles should remain in the solution 24 hours, when 
they are taken out they arc to be carefully suspended 
in the shade until perfectly dry. The whole process 
of cryitallization is best conducted in a cool situa- 
tion. When the subjects to be crystallised are put 
into the solution while it is quite cold, the crystals 
arc apt to be formed too large ; on the other hand, 
should it be too hot, the crystals will be small in 
proportion. Experiments couvloced us that the 
best temperature is about 95^ of Fahrenheit's ther- 
mometer. 

Among the vegetable specimens, are the common 
moss-rose of the gardens ; the protuberance or ^r 
.foand on the wild rose, rosa eanina, occasioned by 
an insect deponiting its ova thereon, this should be 
plucked with its foot-stolk and free of its leaves ^ 
small bunches of hops ; ears of corn, especially 
miUet.seed, and the bearded wheat; berries of the 
holly ; fruit of the sloe-buih ; the hyacinth ; pink ; 
furze •blossoms ; ranunculus ; garden daisy ; and a 
great variety of others : in fnd, there are few sub- 
jects in the vegetable world that are not eligible to 
this mode of preservation. 

In the animal kingdom, the lizard ; Urge spider ; 
grasshopper ; all the beetle kind ; the nests of small 
birds, with their eggs ; form beautiful specimens 
when neatly secured on portions of the brAnches of 
the tree, Sec. on which they arc accustomed to rooxt. 
A considerable degree of attention is requisite to 
prevent too great a deposit of the alum on some of 
the above-mentioned subjects, by which their beauty 
would he obscured, they ought therefore to he fre- 
quently inspected while cryBtalUaatiun is going on, 
and removed as eoon as it can be ascertained they 
have acquired a sufficient coating. Various articles 
of turnery, 8cc intended as chimney ornaments, la 
almost every diversity of form, if first carefully co- 
vered over with common cotton wound round them, 
may be submitted to crystaltiiation with the same 
beantiful result. 

The crystallized subjects may be tingeil with al- 
most auy variety of color, by boiling in the alum a 
solution of a little indigo, Brazil wood, logwood, 
French Oerricn, or other vegetable and mlncnd dyes. 
A little care and ingenuity will enable the operator to 
confine his tints to the crystal surrounding the flower 
blossoms, and other particular parts of plants 
which be may wish to preserve. 

Amongthe cryptogomic tribe, the class of lichens, 
especially the cup-moss, are most eligible subjects, 
nor are many specimens of fungi leas adapCed ', the 
two latter tribes of vegetables have morsover the 
advantage of iiermanentiy retaining th«ir own co- 
lors, without any aid whatever from art. A tliin 
coating of the crystallizing matter only should he 
allowed to obtain on most individuals of cryplogn- 
mia, which is adequate to their preservation, and 
eaaential to the beauty of the specimens. 
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COLLECTING BRITISH INSECTS. 

Woodt, Ifetifffu, ami l^anfii. — By far the ^at£at 
portion of iiuecto are found in these ntuaUoni. la 
woodi, tbe Entomologist must beat the brancbea of 
the trees into bis folding net, and most select for 
thi« purpose the open paths, skirts, &c. The trunka 
or tnvfl, gates, and timber vhich is cot down, should 
be careAilly exMntned, as a great many Lepidop- 
terona and Coleopterous in&ccts arc found in theae 
fitoations, and In no other. In bed^es and lanes, 
many of the most valuiible and beantifol insects are 
found, 04 also in nettles and other plants which j^ow 
under them ; these should be well beat, bat more 
especially when the white thorn bloaaoma la the 
months of May and June. Hedges where the roada 
are dusty are very seldom productive, 

Hest/u and Common*. — Many inaects are peculiu- 
to theae situations from the plants which grow on 
them, as well as from the dung of eattle by wlucb 
many of them ore fretitieuttfd ; in the Utter of which 
many thonsands of insects may be found in a itngle 
day, in the months of April and May. Theae are 
principally of thr order Colroptera. 

Simd Pit*. — These Are fjivurable for the propa- 
gation ot Capri* tunariuM, SotnsuM monorertw, Iasum 
tmteiroBtrii, and other rare iotccta. Minute speciea 
■re found abundantly at the roots of graas. 

Meadoteg, Mar»Me», and Pondt. — In meadows, 
when the Ranunculi, or buUer-cups, are in bIo<siOm, 
many Muaca and Dip(erou> inf<ecta generally abound. 
The flag-rushes are the habitaliou of Cmdm, Do- 
tucnet and others. Drills in manhea ahoakl be 
eiamined, aa many species of insects arc found on 
long grasa. The UrvK of various Lepiiloptrra. and 
Neoroptera, are coufitied to theae Btaations. more 
eapecially if hedges and tree* are near the spot, 
ponds are rirh in mirro*<'opic insects. Tbe« are 
obtained by means of tliclnutlint; uet, which should 
be made of pretty thick cotton cloth, but sufficiently 
thin to allow the water t» escape. The mad which 
is brought up froo) the bottom of poods and ditches 
should be eiamined, and what amall insects are 
found may b« put in a smsll phial filled with water, 
which will not only clean them, but keep them alive ; 
and in many inataocea tlie naturalist will be sur. 
prtsed upon the examinatioo of theae, the nioat 
vonderfbl prodoctiooa of nature. 

itfMff, Dfeo^ 7Ve«t, Aoob tfGnut, 4*^.— Many 
ISMOti will be found in moss and under it ; the roots 
•ml wood of decsyed trnts afford nourishment and 
& habttBtion to a number of inaecta ; many of the 
UrvB of Lepidopi0rm penetrate the tranks of trees 
bk all dlrectioni ; noat of the Cerambyoea feed on 
wood, aa wvU aa some apedia of Chi ' riirf a, S/afe- 
rid^t !». In aeeking for tlheM, It U oaceaaary to 
aae the digger. It hi sometimes reqnialte to dig six 
or aevon inchea into the wood before they are found. 
Bamlt tff PoiuU, ad Jtoofi ^ Grass.— TboM are 
a never failing aouroo of collecting, which may be 
foliowfv! at all aeaaOQa of the year, and, in graeml, 
wiih gr^at lucosaa; those banks are to be preferred 
which h»yr th« morning or noon. day sun. 

BmtM iff Hirfn, Smdy S^a^Mort, ^e,— Thrse 
ritasAlooi •ffonl a grait variety of 0>/eo;»/rr«, (Vus- 
loTM, &c. The dMd caroasca of animals thrown on 
(he ahors abonld be eaamlnod, as thcv arc the re- 
eks tad food of SiM69d0, Sl^'ktlmdm, Aic. 
■mI Jime are the bast sMtOtta for COllocHng 
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of several inaeeta. It la not 
people to hang dead moles oo fuaaro ; 
the entomolugiat aliuulil place hia aritf 
the boughs on which they arc husf • M 
Coleoptera generally inhabit these. 

PkMffi and Floitert. —These sse ik* 00 
of insecta, and many curious 
on them. 

It is a mtstakea ides that 
found in sununor, as Ihay ar« to b* astwIA. 
in a living or pupa state, at sU sessoas* OtM 
beueath the bsrk of trees, s 
extremely likely places to ftnd jp aocli JK 
even then, the entomologist is 
core Boms of the rsre spcdco, tiMB te 
theae are rsnging in search of food, «ai Ift statfiM 
hidden from view. 

At this season, if the westhsr io ■ahl. As r^fm 
of Lffidopttra will be found at th* tvota of ti«% 
more especially those of the elm, ook« ItaBK. ftb V 
beneath the underwood, dose to Iho tov^aarftt^ 
frequently at the depth of fOBO locfcoi IbIv %m 
ground. 

In the montha of Jtuio, Jolfi 
woods are the beat plaoH to tm kih 9h 
Most of the bntterflics are taksn fen tfcsss 
flying sbout in the day .Urns only 
found at break of day, or at twilight fah tlis 
The following method of tthteg l o fhs Is 
out by Hawortfa. la spceking «f lbs Oak 
(BomSpx Qwreea;. ** It is s 
with the London Anreliana,** «y« bs. 
breed a female, of this and some 
species, to tske her. whUst yet s 
vicinity of wood*, where, if the moMtt li 
able, she never fsiLs to attnet s 
males, whose only businesa aeems lo ks as 
sant. rapifl, and undulating AigihA, ia MMdi I 
unimpregniucd femalea ; ods of vhU ia •• 
perceived, than they beeome so maA 
ihflir fair and chaste relation, as ehsi 
all kind of fear for their own peraoaal 
at other times, is effectually aecncwd hy 
evolutions of their strong and rapid wi 
less. Indeed, have 1 beh«U thM m tk 
u to climb np and dowm tbo iUsi of ■ ei^ 
contained the dear object of tbdr w^ 
exactly the same horryiog msoDsr i 
which have lost Lhcmsalvea, dimb aii 
glaaactf of a window.'* 



«a^ DrMI Bgntt, sbooU be co«* 
for theas are the oateml hahitsti 



TbfAs 

Sia. — At our works wv ere In tkl InM 
considcrmble quantities of cklorUa ef bm 
purpuac of bleaching our oottoa fDo4k 
purpoae we dissolve, (say two or ttswi 
weight) of the anlt In water, ml let 
affair settle : the clrar Ili|«id wbkb ■as* 
the solntioa m ese. Ons day lael aeasi 
aeddeat. happened to stir sp one of Iks 
this solation Is kept ; and was s eiim aM 
great arototion ef agss t I hsflMwA. vsl a 
collected « ooealderable quantity. 1 
got oxy^re, bceriy pure. I wi 
thet itM« fMonlly scinoe lodged foct, lk«l « 
ilfrnmiin— weCer ; bat, 1 new tehHn bee* 
tbet frm e«yyM w«a «*alTOdL If N Is 
accMdary dlsoofer^-ffy «h«ec I trnf tmi 
aotioeof the 
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INFLUENCE OF POINTS IN ELECTRICITY. 



ELECTRICITY. 

tSaumtJ.fronfAg* 115) 

I liffv in forver |Mp«r» upon thia snbject had 

»4nqiktties of witDctsiag the efl*ecC of. and ex- 

iaiiif tbe lawa tlial appcrUia to the eleciric fiatd 

rABieri>a» of its pb«ce«. It prrbnpt will be now 

ii»i>«' In coDkidcr wtuiC is tbu fluid ; for nume- 

na wiii aaCnrally bare been uskcd upon 

•nJ tlic ftodcnC will deairetr) know not 

■■: acts, hat what it is. To aatisfj hta 

. !y i« tm|Hi(i«ible, so little do we know 

„ I. But that i« the Mf*e aUn with heat 

Mifbt. ^^'« know thein but from their cO'ecta — 

mD calculate thiir ))Owera, but their origin 

YM.. II. — NO. XXI. 



exrapn oa. All thirefora that can bo nr^d la 
auppositioii, supported it may be by suffideDl ar- 
Kunent and eiperimtut to go far to change that 
theory into proof. 

The first great qneition that aris<4 u — la the 
electrical fluid material ? Or, in other worda, la it 
a 8*ibntanc<} ? We are inclined to think that it it. 
and the followini^ remarks and iUuatntioDs aeem to 
confirm the opinion. 

It ia stihjeri to romprevsion and dilafition, aa we 
tee in the positivr and negative aidta of a machine 
or in a charged phial. 

Ita attractive and repulsive power ia not |M>fiitive 
but relatire to the particular atate of oi^cumulatioii 
in which the apparatus exists. It compressea the 
air in iCi paatAge thfotigh it u ia aeen iu the spark 
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to iuf li h i the dhcMical 
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to^liirh, the supcmatiint Uqaor i.i agnin In 
ofl*, The skilful operator ttiupluj« Uiu 
from nri« ciuk to wuih the depoiit in 
U Oierrby nves fuel in evaporation. 

-'*•■' '■ r> being put into a leadeii, or 

, in, of proper dinienaioos, are 
■ '. steady euallition, till the cal- 
t breoinea coDsidrrable ; ailir the 
been allowed to cool, the cle^r liqnor is 
ff, the sediment removed, and thrown on 
rhe enporation of the clear Uqoor is to 
bU U acqairea the cousisU-ucp of honey. 
milghnil. it should amount to 'M poun(U. 
oiiiM weight of charcoal in fine powder, 
ut 9 pornidH, are then to be incorporotrd 
I the miiture \i to be rvnpornted to dry- 
■t-iron pot. A |?ood deal of snlptiurous 
ea^grd along with the steam at first. 
rfactinn nf the salpburic acid upon the 
■nil afterwarda Kome sulphuretted hydro, 
the miitnre has become perfectly dry, 
f the redness of tlic bottom of the pot, 
allowed to cool, and packed ti^hl into 
jara fitted with close coven*, till it is to 
to distillation. For this purpose, 
rta of thf best quality, and free from 
must be taken, and c%enly lufed over 
a compost of fire-cl'iy and horsc- 
the coeting is dry and feound, the 
two-thirds filled wiHi the powder, 
upon proper supports in the Uboratory 
ace, baring its fire pl'icnl not imme- 
eath the retort, but toonr sidi. after the 
rcTcrberatory ; whf rchy the flume may 
ml]r round the retort, and the fuel may be 

1 it is wanted, wiihout adtnitling cold air 
|er its cracking. 

beak of the retort properly inclined, the 
r a bent copper tube U tn he tightly luted, 

other end ia plunged not more than one 
r an inch beneath the surface of water 

in a small copper or tin trough placed 
rloK to the side of the furnace, or in a 
thcd bottle. It is of advnutage to let the 
aomewhnt warm, In order to prevent tlic 
1 of the phosphorus in the copper tube, 
conseqncnt obstmction of the passage. 
be htak of the retort appear to get filled 
1 phosphorus, a bent rod of iron may be 
Dd passed up the copper tube, without 

P^mI from the water. The heat of the 
■I be roost tlowly raifted at first, but 
Itobly mafaitauied in a state of bright 
After 3 or 4 hoars of steady firing, 
and aulphuroua acid gauea are evolved 
ble abundance, provided the tnateriala 
been well dried in the iron pot ; then 
Xed hydn^n maken its appearance, and 
nphorctlcd hydrogen, which Ust should 
during tlie whole of the distillation, 
ing fihoutd be regulated by the oneapc of 
jknhle gas, which ought to be at the rale 

2 bobblri per second. If the discharge 
be interrupted, it Is to be ascribed either 
D^ierature being too low, or to the retort 
Bracked ; and if upon raising the heat 
ly no hubbies appear, it is a proof that 
'»tus has become drfrrtivc, and that it is 
to continuR the op*'rBtion. In fiict, the 
rty in dintijting phnsphorns lies in the 
lent of the fire, which roust l»e incefsnntly 
and kd by the successive introduction of 



fuel, coni^ting of coke with a mixtiure of dry wood 
and croal. 

We may infer that the process opprnaches its 
conclusion by the incre-asing tlDwne» with which 
gaa i» diMingngcd under a (wwerful heat; and when 
it ceases to come over, wc may ceoae firing, taking 
care to prevent rttlux of water into the retort, from 
condeBsatiun of it^ gaseona eontents, by admitting 
air into it through a rcoarred (kus tube, or through 
the lute of the copper adopter. 

The Qsual period of the operation upon tltc great 
scale ii from 24 to 30 hours. Il» theory is very 
obviooa. The charcoal at an rUratcd tf^uiperature 
disoxygeoates the phoepboric acid with the produc- 
tion of carbonic acid gas at firxt, and aftorwnrds 
carbonic oxide gaa, along with sulphuretted, carbu- 
rettrd, and phowphu retted hydragcu, from the re- 
action of the water prcMot in the charcoal upon the 
other ingredients. 

The pbosphoms foils down in drop.s, like melled 
wax, and concretes at the bottom of the water in 
the receiver. It requires to be purified by squeezing 
in a chamois leather bag, while immersed nnder the 
surface of warm water, contained in an earthen pan. 
Each bag must be firmly lied into a ball form, of 
the size of the fint, and compressetL, under the 
water heated to 13^^ by a pair of flat wooden 
]»inoers, like thosic with whirh oranges are squeened. 

The purified phoaplioriis is moulded for *ate into 
little cylinders, by melting it at the bottom of a 
deep jar filled with water, then plunging the widet 
end of a slightly tnperiug but straight glass tube 
into tlie water, sucking thi» up to the tcp of the 
glass, so as to warm it, next immersing the end in 
the liquid phosphorus, and sucking it up to any 
desired height. 

The tube being now shut at bottom by Ibe apnU- 
cation of the point uf the left index, may be taken 
from (he mouth and transferred into a pan of cold 
water to congeal the phosphorus; which then will 
commonly foU out of itself, if the tube be nicely 
tapered, or ntay at aay rate br poshed out with a 
dtitT wire. Were the glass tube not duly warmed 
before Ftuckingup the phosphorus, this would be apt 
to congeal at the aides, before the midiUe be filled, 
and thus forn hollow cylinders, very troublesome 
and even dangerous to the m-ikers of phoftphoric 
match-bottlei. The monlde<l sticks of phoephonis 
arc finally to he cut with scissors under water tu the 
requisite lengths, and put up in |iltiab of u proper 
size ; which should be filled up with water, closed 
with ground stoppers, and kept in a dork place. 
For carringe to a distance, each phial should be 
wrapped in paper, and fitted into a tin-plate case. 



PURIFICATION OF WATER ON SEA 
VOYAGES, 

When long kept in wooden casks, water undergoe* 

a kind nf putrefaction, contracts a disagreeable sn.. 
phureous smell, and becomes tmdrinkable. The 
influence of the external air is by no meous neceS' 
sary to this change, for it happens in close vessels 
c»cfi more readily tbim when freely exposed to the 
atmospherinil oxygen. The origin of this impurity 
lies in the aiitnal and vegetable juices, which the 
water ongiimlly contxined in the Aource frnni which 
it was drai^n, or from the cask, or InBCcij", fee. 
' Thr«e ntntlirs easily occasion, with a suffirient 
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winntb, lermentatioii in the stagnitnt whSxt, and 
thereby cause the evolutioD of ofTcnKive g&£-es. It 
would appenr timt the gypmin of hard water* U 
dfcompoBcd. and ^vea up itn solphar, wb:ch Dggn,- 
Tites the dinogrecuble odour ; fur seleiutic wnterii 
arc more apt to take thia patrid taint, than those 
which contain merely carbonate of Ume. 

Aj the corrapted water has become nnfit for nae 
merely in consequence of the admlxtarc of tbete 
furuign matters, for water in itself u not liaMc to 
corniption, ao it may be piiri5c-d again by their 
N>parBtion. This puri&ciUion may be accompUsIied 
most easily by passing the water through charcoal 
powder, or through the powder of rightly calcined 
bone-black. The carbon takes away not only the 
finely diffused corrupt particles, but also the gaseous 
impurities. By adding to the water a very little 
sulphuric acid, about 30 drops to 4 pounds, Lowitx 
■ays that two-lhirJv of Iho charcoal may be saved. 
Undoubtedly the sulphuric add acta here, as in 
nther limilar irajes, by the coagulation and separa- 
tion of the albuminous matters, combining with 
them, and rendering them more a]it to be fjeiscd by 
the charcoal. A more elTectual agent for the 
purification of foul water is to be found in alum. A 
dram of pounded alum should be dissolved with 
•gitatkm in a gallon of water, and then left to 
operate quietly for 24 honra. A scdimrnt rolls to 
the bottom, while the WRtcr btH:ome)« clear abore, 
ttlld uiay be fWDfcd o(F. The alum comhines bera 
with tbw substances dissolved in the water, as it 
does with the stuifs in the dyeing copper. In order 
to decompose any alum which may remain in solu- 
tion, the equivalent quantity of crystals of carbonate 
of soda may be added to it. 

The red aolphate of iron acts in the tame way aa 
alum. A few drops of its solution are sufficient to 
purge a pound of foul water. The foreign matteni 
dissolved in the water, which occasion putrefactioo^ 
become insoluble, in consequence of oxidixement. 
like vegetable extractive, oou are prt^plt&teU. On 
this account, also, fbul water may be purified, by 
driving atmospheric air through it with bellows, ur 
by agitating it in contact with fresh air, so that oil 
iu particles are exposed to oxygen. Thus we can 
explain the influence of streams and winds, in 
counteracting the corruption of water expOMd to 
them. Chlorine acts still more energeticaUy than 
the air in pnrifying water. A little aqueous chlorine 
added to foul water, or the transmifsion of a little 
gaseous chlorine through tt, cleanses it immediately. 

Water-caskd ought to be charred inside, whereby 
uo fermentable stuff will be extracted from the 
wood. British ships, however are now commonly 
provided with iron tanks for holdinij their water in 
*«>« Toyages, 



UXtJSTHATlONS OF BOTANY- 
(JUtnmwl from page 133.^ 

ClsM XrV. — OiotNAMiA. Two orders. 




A totally different guide to claosiftcatioa b 
opened. The number of the stamens is not 
to be n^arded, rcfrrence moat also be made to 
compantive length. Quite different also li 
character of the plant. Their 6ijwers are m 
small, and crowdrd together io whorls — at Id 
the firrt order, which contains the Mints, Lam 
Hyasop, Thyme, llorcbound, Dead Nettie, indl 
numerous others, of a siaular kind — all ana 
carminative, and harmless. 

Not 80 with the planU of the second or 
some of Uiem aru highly poisonous, for exal 
the Pox .glove. Thia flower shows that the it 
not without st least one beautiful plant. Nor i 
alone, for the Snap-dragon, the Toad Fhix 
beautiful Gloxinias, the Bignonias or Trv 
Flowers, the Acanthus, (hollowed by architeci 
and the Musk plant, a species of Mlmnlua, 
not be forgotten — tin pUnta of thia claaa 
square hollow Ftems, lipped ooroUc, mostly fivn 
calywa, in the first order, opporite leavi 
generally bear pink, purple, or white 
flowera. 



1 



Claaa XV.— Tctkaotkahia. Two orte 




4 



Stamvoi four loaf and foor thMf. 



3fwri*i)i tnv liiitj( nml ODt ihort* 



A class even more natural and unifom 
anc« than the latft. The plants are 
known by the cmciform or crou.shaped | 
their four petals. They ore for the mott 
herlM, with alternate leaves and scentleM 
mostly of a yellow, pink, or white col 
blue. Familiar examples of Tetradyni 
in the Vall-fiowcr, the Stock, and the 
which art' almost the only fragraot plants 
to the class. Other examples may be fot 
Cabbage, the Turnip, the Horse Radish, I 
Creos, the Candy Tuft, the Virginian 9 
well-known Bpring salads, Mnstard and i 
the delicate eiUble, the Sea Kale. 

CiaM XVI.— MoHODSLFHiA, Seven 



/ 



Stamnu uoiird tofcUiar law ooa but 

A smalt class, rendered highly inter 
count of the favorite plants U contaii 
Tamarind tree is among them, and one of 
beautiful description. Its leaves are pinael| 
of a fine green, the calyx and corolla ] 
the pods hairy and browu, the whole tree ni 
ei^e, and widely spreading out its numerous bra 
The Stork'S'bill, (commonly called Geraj 
conaisting of some hundred tpeeics. the F 
Sowers, than which the vegetable kingdom do 
produi-e more elegant plants. The Tiger flo 
no lea elegant. Abu ! that it ahould be . 
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ukI djins within ft few houra. 

iTe Jkmily of the Mallows is auuthcr 

lus, $0 iTC Uu> UibiBciu. the Lnvatcra, 

ly-hock. We must not forget Also cbtt 

itre«,aQd the Camrilm. among the i|)ccirj 

■re thoie ihrubi which |iroducc Uie black 

en te«f are of the cliu* Mouudelphisf aad 

Others belonging to It are wholesome in 

Bi. 

-TizDirinds nuj be ceailf gnwa in & 
hani; ool; neoeeury fint to nbe them in 

The Bcedji 08 fonnd in the pruerred 
Ot too old, will readily gcrminatu, and if 
1 brought into an apartmcDt will lire 
c summer, and not only be elepmt plants, 
la will bo ircn to close thrir petals every 
on/old them in the morning— illuatraCios 
mia nuDner the alecp of plants. 

KVII.-^DiACBtrHiA. Four orders. 






SfauDcw anitptl into two l>ujidl«a, 



l^.^.J^. ^ 



pbnta here placed, no lets than in lomeclaaflefl 
rnentianed, contain oatward marks by which 
•y he generally known, namely, their butter- 
|j^ flowen. and long pods of ser<l. There 
Wf great iiumoer of thia character, not merely 
Ited over the temperate and tropical regioDS, 
kerc either wild or cultivated. Very 
are tliin, delicate, climbing wcedn, as 
id the Vetch ; otheni are thii:kl;r flowering 
trees and shrub*, witiu'ss the Acacia, 
itUD, the Ebony tree, the Coroailla, the 
the Broon. Smaller plants are also 
wo aD patronise tlie Sweet Pea, tlie 
Kidney, the Scarlet, and the Broad Bean, 
rort, and the Milkvetch, The valuable 
pUnta — the Saintfoin, the Lucerne, and 
Oar iaUnds alone produce no lean than 
Tvpecies of thii clan*, while there have been 
into cultivation as many as a thousand. 

in.— POLTADKLPHIA. TwO Ordcf*. 



Class XIX.— SntOKNBBiA. Rre orders. 




)n •evtril tmtMlIva. 



V 3« 



igly smalt class of showy ond useful 

leaded m tlie hrst order by the (Ihociilate 

lose splendid green-house plants, the 

lelalrucas, commence (he second order, 

)wed hjr the genus Citrus — different 

which are so esteemed, as the Oranjge. 

ime. Citron, and Shaddock. The native 

shoos plants arr con5ncd to the genus Hy- 

or St. John')i-wort, a showy, yellow, in- 

,£unily uf ['lonta. 



n 



SUrhiu uaitrtl t:|ctbcr liy Iketr ftnUicn. 

This is a perfectly natural arrangement of plants, 
which are totally different in character from all 
others. Tlieir dowers, (such we should call them, 
if applied to other plants,) are in reality bancfaes of 
flowers oU upon one receptacle, thercfure called 
compound flowers. The Dulsj and the Oaodelion 
are well -remembered instances. The gardens owe 
much of their beauty, partictdarly in the autumn, 
to plants of this description. Were the splendid 
Dahlia, (pronounced Dal-io, not Da-lea,) the only 
plant, it would redeem the class from neglect ; 
but this is not all, an infinite multitude of plants, 
mostly well-known and some of them of sur- 
passing beauty, attract our attention before pasaing 
onward. Among them are the Lettuce, the 
Hawkweed, the Succory, the Burdock, and the 
Thistle, the .\rtichoke, the Cacalia, the LaTender 
Cotton, the Tansy, M'ormwood, Everhuting 
flowers of various kinds, the Colt's-fout-Gronndscl, 
the great family of the Aster or Stsrwort, 
Michaelmas Daisy, the Golden Rud, Cineraria, 
loula, the diifercnt Mirigulds, the Ziuuta, tha 
Chrysanthemum, Feverfew, Cluimoaiile, Yarrow, 
the Sunflower, the Rutlhcckia, the Coreopsis, and 
the Com Cockle. Almost all these plants are bitter, 
and none of them poisonous. 

The numerous genera are diitingoished from eacli 
otlier chiefly from the difl'erenccs observable in the 
receptacle, the r^lyx, or involucre, and the seed^ 
according as they may be bore, or crowned with ■ 
pappus. 

(Tb be continutd.) 



ASSAYING OP METALLIC ORES. 
(Rennud from jmfft 144, and concluded.) 

Cobalt Orta. — Free them as innrh as posKtblc 
from earthy matters by well washing, and from 
sulphur and arsenic by roasting. The ore thus 
prepared is to be mixed with three parts of black 
flux, aud a little decrepitated sea-salt : put the 
mixture in a lined crucible, cover it, and place it in 
a forge-fire, or in a hot furnace, for this ore is very 
difEcult of fusion. 

When well fiised, a mutaliic regulus will be found 
at the bottom, covered with a scoria of a deep blna 
color : as almost all cobalt ores cuutain bismuth, 
this is reduced by the same operation as the regulus 
of cobalt ; but as they are incapable of chemically 
uniliiig toi;cther, tliey arc always found distinct fiom 
each other in the crucible. The regulus of bisuiuth 
having a greater specific gravity, is always st tlie 
bottom, and may be separated by a blow with a 
hammer. 

In th* Humid Way. — MaKe a solution of the ore 
in nitrons acid, or squa-regia, and evaporate to 
drynesB ; the rrsiduum, treated with the acetous 
acid will yield to it the rohnltic part ; the anicoic 
should be first precipitated by the sddiUou of nater* 
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Mfrcrtrial Ores. — Tbe calciform oitb of mcrcnry 
nrr eamily rt^uced without any atMition. A quintal 
of the ore u put into « retort, and a receiTer luted 
on, containing ■orne water ; the retort i« plocpd in 
a sand.bath, and a luffieieat degree of heat given 
it, to force over tbe mercury which u condtnixeU In 
the water of the recciTer. 

BuJyMurated Mercurial Ortt.^TUe lulpboreDas 
om are aaiayed by diatJllatiou in the manner above, 
only these ore« require an equal weight of clean iron- 
filings to be mijied with them, to disenga{;e the 
anlphur. while the heat volatilizca the mercury, and 
forcei it into the receiTcr. These ores whould 
likewiu be tried for cinnabar, to know whether it 
will answer the pnrpose of extracting it from them : 
for this a deterniinatr quontitr of the ore ii finely 
powdered and pat into a ^bm vessel, which is ex- 
posed to gentle beat at first, and gmdually increased 
till nothing more la sablirocd. Bjr the quantity thus 
■oqidred a judgment may be fonned whether the 
proceaa will answer. Somctimrs this cinnabar ii 
not of so lively a color aa that which U used in 
trade ; in this caie it may be refined by a second 
tublimation, and if it be still of too dark a color, it 
may be brightened by the addition of a quantity of 
mertmry, and mbliming it again. 

Humid Aj»ay qf Cinnabar. — The stony matrix 
■hoold be disaoUed in nitrous acid, and the 
cinnabar, being disengaged, aboold be boiled in 8 or 
10 timet its weight of aqua-rcgia, composed ot 3 
parts nitrous and 1 of mnriatic acid. The mercury 
may be precipitated in its running form by zinc. 

Siiwr Ore*.— Take the as»ay quantity of the ore 
finely powdered, and roast it well in a proper degree 
of heat, froqaently stirring it with an iron rod ; 
tbtn add to it about double the quantity of granuls- 
lead, put it Into a covered crucible, and place it 

a fbmaoe; raise the 6r« gently at ftrst, and 
intinue to increase it gradually, till the metal 
begini to work ; if it Mhould appear too thick, make 
ft thtnnrr by the addition of a little more lead ; if 
tbe nicUl sltould Ikjil too rapidly, the fire should be 
dimint^hrd. The surface wUl becovored by degrees 
with a moss of M-oria. at which time the metal 
should bo carefully »tirred with an iron hook heated, 
^■prclally towurds thr border, lest any of the ore 
sliDiiUI remain undissolved ; and if whst is adherent 
lo flir hook irhrn raised from tht crucible, melta 
quirk ly again, and the extremity of tbe hook, after 
tt U (crown cold, is covered with a thin, shining, 
smooth (Tust, the soorificotion is perfect ; but, on 
thr rnntrary, if while stirring it, any cnnsiderablo 
dammlnesi li perceived in the jtcoria, and when it 
ftdbcEroa lo Uw hook, though red hut, and appears 
Voeqaally tinged, and seems dusty or rough, with . 
grains tntenpersed here and there, the scorification 
is incomplete ; in consequence of which the fire 
should be increased a little, and what adheres to 
the houk should be grntlv beaten off, and retnmed 
with a Bmnll Ifldle into the crucible again. When 
■corification is perfect, the metal should be poured 
ioto a rone, previously rubbed with a little tallow, 
and when it becomes cold, tbe scoria may be separa- 
ted by a few strokes of a hammer. The button is 
IIm produce of the assay. 

Jly Ctpet/ation. — Take the assny (pinntityof ore, 
fMiland grind it with an equal portion of litharge, 
dHtd* it intti 2 nr 3 ports, and wrap each up in a 
vmall plsrs of psprr ; put a cupel preTiously 
under * muffle, with about 6 times the 
vt ksd u|M>!» it. When the lead beg;inB to 
inMh, MHtfully put ou« o1 the papers upon it. ond 



after this is absorbed, put on o second, and 
the whole quantity is introduced; then rail 
and as the scoria is formed, it will he t«| 
the cupel, and at last the silver will reou 
Thia will be the produce of the vsay, | 
lead oontaina a smaD portion of silver, wl 
be discnvered by putting an equal qunud 
same lead on another copel, and workii^ 
the same time ; if any silver be produced* 
deducted from the assay. This is called ih 

In the Humid ff ay.— Boil vitreous sil^ 
dilute nitrous add, nsing about 'Zb time:s | 
until the sulphur is quite exhausted. 1 
may be precipitated from the solution I 
add, or common salt ; 100 grains uf this | 
contain 75 of real silver ; H it contain a^ 
will remain undissolved. Fixed alkalies | 
the earthy matten. and the Prussisn fl 
show if any other metal be contained in th< 

To Aifojf tkt value of Stiver. — TM 
method of examining the purity of s3i 
mixing it with a quantity of lead proporl 
tbe supposed portion of alloy; by Mi 
mixture, and afterwards weighing tbe I 
button of silver, fliis is the same p 
refining silver by cupellation. 

It is supposed that the mass of sfl4 
examined, consists of 12 equal parts, eaUl 
weights ; so that if an ingot weighs aa oM 
of the parts nil) be l-12th of an oanoe.' 
if the mass of silver be pure, it is eoUed 
12 penny-weights; if it contain 1-121 
weight of alloy, it is called silver of I 
weights: if 2.'l2ths of its weight be 4 
called stiver nf 10 penny-wdghts, whick 
silver are called & penny -weights. It 
observed here, that assaycrs give the naa 
weight, to a weight equal to 24 real grah 
nnat not be confounded with their idea] 
Tbe assayers* grains are called fine gr^ 
ingot of fine silver, or silver of 12-peniq 
contains then, 288 fine grains ; if this ingc 
l-2RHth of alloy, it is said to be silver of ] 
weights and 23 grains ; if it cootaio A- 
alloy, it is said to be 1 1 penny -weights, . 
Sic. Now a certain real wei^t must oa 
represent the assay weights : for instance, 
represent 12 fine penny-weights ; this is i 
■ into a sufficient number of other smaUet 
which also represent fractions of fine penn 
and grains. Thus, 18 real grains reprcri 
pmny - wei(;hts : 3 real groina a^ rei g 
nenny-wei^'ht, or 24 grains; a real gn 
naif represents 12 fine grains; l-32nd i 
grain represents a quarter of a fine grain^ 
only l-7&2nd part of a mass of 12 pCDBj 

hauUe AMtay r^ Silver. — It is cosli 
make a double assay. The silver for 1 
should be taken from opposite sides of || 
snd tried on a touch-stone. Aaayets ko 
nearly the value of silver merely by the \a 
ingot, and still better by the test of the to« 
Tbe quantity of lead to be added is r^ 
the portbn of olloy. 

The cupel must be heated ird hot fne 
hour before any metal is put upon it, by 1 
moisture is expelled. When the cupel § 
white by heat, lead is put into it, and' 
increased till the lead become:! red hot 
and agitated by a motion of all its parts. 
circnlation. Then tbe silvei is to be p8 
cupel, and the fire coutinued liU the 
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lead ; snil when tlie mass circulates well, 
be diminUhed by cloiiag more or 
ir of the usay fumac«. The heat »hoald 
1, that the metal oo \ti surface may 
res and ardcDt, while the capol U less 
HUDlcfl ihall riM to the roof of the 
nndalaboof shall be made in all direc- 
iCkat the middle of the metal shall appear 
Ith a small circle of litharge, which ia 
unbibed by the cupel. By ibiti (reatmeot 
alloy wiU entirety be absorbed by the 
sUrer become bright and shining, 
to lighten ; after which, if the 
m well performed, the silver will 
with raiiibuw colom, which quickly 
cross each other, and then the bottom 
and »oltd. 

lination of weight shows the quantity of 
lead contains a small portioa of silTcr. 
it with that used in the assay is tested 
product deducted from the assay weight, 
ia called the witness. 
Piatfd SdetaU. — Take a determinate 
the plated metal ; put it into an eartheo 
a sufficient quantity of the above men- 
it io a gentle heat. When the 
it mast be collected with common 
ibuit be tested with lead, and the 

ffding to the product of silver. 
rthM containing Gold.- — No. 1. — That 
most generally uaed is by amalgama- 
iropcr quantity \a taken and reduced to a 
ikbout 1-lOth of its weight of pure quick- 
and the whole triturated in an iron 
'The attraction subsiatiDg between the gol 
tier, quickly unites tbcni io the form of 
whiL-U ia pressed through chamoii 
(h« guld is easily separated from tUi 
by exposure to a proper degree of heat| 
iporate* the quicksiWer, and leaves the 
enpcratioa should be made with luted 

'the foctodation of all the operations by 
* is obtaiiwd from the rich mines of Peru. 
America. 

-Take a quantity of the gold. sand, and 
Ubot, quench it in water ; repeat this two 
les, and the color uf the sand will become 
Then mix it with twice its weight 
rerive tlie litharge into lead, by 
portion of charcoal -dust, nod ex- 
B proper degree of heat ; when the lead 
jq»araces the gold from the sand ; and 
«f the gold from the lead must he 

by cujKlLation. 
fieq^man assayed metallic ores oon- 
by mixing 2 parts of the ore, well 
washed, with U of litharge, and 3 of 
the whole with common salt, and 
ia a naith*! forge, in a covered crucible ; 
led the crucible, pnt a nail into it, and 
to do so, tlU tho iron was no longer 
lead was thus precipitatad which 
>ld, and was afterwards separated by 



separated from the aqua regia by pooring ether opoD 
it ; the ether takes op the gold, and by being bomt 
off leaves it in its metallic state. Tile solution may 
contain iron, copper, mauganese, calcareous earth, 
or argil ; if it be evaporated to drynevs, and re- 
siduum heated to redness (or half an hour, volatile 
alkali woU extract the copper; dephlogiaticated 
nitrous acid, the earths ; tite acetous acid, the 
mangaaese ; and the marine acid, the caU of iroD» 
the Bulphw floats on the ftist sulutioa, ^in which 
it should be separated by filtration. 



^f Guld mi-Ttd trith Martial 
OisBoWe the ore in twelve times its 
dilute nitrous acid, gradually added ; 
a proper degree of heat ; this lakes up 
le parts, and leaves ihe gold untouched* 
he inaolable matrix, from nluch it may be 
■ b/ squs regis. The gold may be again 



CHEMICAL TESTS. 

Tksts are substances which detect the presenoe of 
ulher substances in combinstion with any solvent, 
or known compound body. Their action depends 
on the affinity existing between the substance aidded, 
and any component part of the body under trial ; 
whereby a new compound body is formed, dtfTcnng 
catentitlly both from the test and the body acted on. 

7>tt for Aikalin, — If a few drops of tincture of 
turmeric are poured into any alkaline solution (of 
potass, soda, or ammonia,) the beaadful yellow 
co^or of the tincture will be converted to a deep 
brown. As a more convenient test, a piece of psper, 
linen, or cotton stained by tincture of turmeric (and 
kept dry for experiment) may be dipped in a solution 
of either soda, potass, or ammonia ; on withdrawing 
the test pafier, the part immersed will be brown 
instead of yellow. 

Litmvi Paper a Tetf Jbr Acid*, — ^ITiia psper Is 
prnpared in the same way as the turmeric paper, only 
that in this case, tincture of litmus is nsed. It is 
an excellent test for the presence of all the acids 
rxct^pt the pruHsic. By these, its 6ne bine color ia 
.nivariably converted to deep red. 

TVf/ for Carbonic Acid. — Dissolve some car- 
bonate of potass in water, and dip a piece of litmus 
pap T in thr solution ; it will assume a dark blue 
colo*. If it be DOW withdrawn and held over the 
vessel, at the same time that sulphuric acid is 
dropped into it ; the wetted part of the paper will 
be converted from b/ue to red. This change arises 
from the disengagement of the carbonic, by the 
sulphuric acid, which seising upon the potass, 
drives the carbonic acid off with efferrescence. 

Proof that Potamum is the Ba$t qf PotoMw^ and 
Sodium of Soda,~-Dip a half sheet of tumeric 
paper in a basin of distilled water, and shake off 
the auperflnous drops : spread it on a shallow plate 
and drop on it a large globule of potassium, or 
sodium. Either of theee will immediately oom- 
mcDce a rapid motion in all directions od the paper, 
staining it of a dark brown color, in lines, as It 
moves along. Here the potassium ur sodiom baring 
a great affinity for oxygen, combines with it 
wherever it is to be found in a weaker state of 
affinity for any other substance than fur itself. In 
this case, the dtstillerl water is decomposed, and its 
oxygen sot free : the oxygen combining with the 
metnl. The brown color of tlie staina on the paper, 
is owing to the action of a new formed subst-mce 
on the vegetable coloring matter uf the turmeric. 
This new subatance is the oxide of potassium, or 
sodium ; or as they are usually called, potass or 
soda. Therefore potass or soda being sXkalies have 
the characteristic effieet of alkalies on this coloring 
matter. 
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7Vr/ ^ loAittf. — DuMohre k drachm of ftarch 
in half a pint of wat«r ; add about five graloB of 
iodine in another half pint : on mixing the soIti- 
tionn, a beautiful blue color will perwdf tlie mixture, 
and in a short times a precipitate of the same color 
will tales place ; which is iodine of starcli. The 
blue color if indicatiTe of Mtnration ; but if the 
ftarch prevails, it vrill hare a violet hue, and if the 
iodtne ii in excetf, the color will incline to black. 
If in any liquid containing iodine be combined vitb 
nnother Bubstance (besides water) it muat be first 
set free, by adding to the liquid a few dropR of 
lolpharic acid ; and then pooring in the solutioa of 
starch. In this way a hali' millionth part of iodine 
may be discoTered in any liquid. 

Suiphvric Acid and Baryfet, TeaU Jar each 
other. — Make a solntion of twenty grains of muriate 
t}f Inrytes in more than half a wine-glass of pure 
wnter : dtp the point of a straw into a phial con- 
toiniug flulphuric acid and Immerac it in (be wine- 
glass. The whole liquid will become white like 
milk, thin precipitate will soon fall to the bottom, 
being heavy and very ioootuble. Here the sul- 
phuric acid suddenly seizes upon the barytcs ; 
forming sulphate of birytes : at the same time 
ilriviug off the muriatic acid. Thu vnpour of the 
Utter may be identified by holdutg the nose over 
the glass at the instant of docompositiDn. This 
cxpdrimeot may be reversed by adding some of the 
sotution of muriate of barytes to a gloss of very 
diluted kulphuric acid. 

ThiU for Lime. — Into any transparent: liquid 
savpected to contain lime, pour a few drops uf a 
solution of fluntc of ammonia : a plenti^il white 
precipitate of fluatc of lime (Derbyshire Spur) 
will fall down in the liquid. 

Poor into a solutioD of lime in any acid (muriatic 
for example,) some of the eolation of oxalate of 
ammonia ; an immediate precipitation will take 
place of an insoluble salt : the oxalate of lime ; 
muriate of ammonia will be held in solution. It 
is more proper and convenient to use the oxalic 
acid in combination with ammonia, as this alkali 
•errea to saturate the acid which has been jost 
disengaged from the lime : otherwise this add, if 
in excess, will redissolve the lime. Oxalat« of 
potttt also is an excellent tfst for lime. 

TtKtJhr Sii/phate of Lead in Sulphuric Acid. — 
Aa sulphuric acid, in ihe large way, is mode by 
combustion of sulphur with nitrate of potasa in 
leaden chambers, the >>upctfici3l parts of the lead 
•lie often diMolved by it ; thus forming sulphate of 
lead, small portions of which are held in solution 
by the acid, when sold in the shops. To detect 
this Adulteration, pour a drachm of the acid into a 
tumbler of distilled water ; if a white precipitate 
falls down, it is a proof of the presence of lead. 
The affinity of water for sulphuric acid is the cause 
of this precipitation. 

Tett/or Sviphaie of Lime m H^'a/rr.— Although 
sulphate of lime Is so insoluble a salt, that an ounce 
of cold water will hardly diHsolre one grain of it, 
still it is surprising, what qusntitiea of it are held in 
solution in great bodien of witter. To discorer this 
salt, add to a tumbler of Tbamrs, or New River 
water, a drschni of the solution of carbonate of' 
potasx. An nhondant precipitate of carbonate of 
lime will insuntly take place. Here there Ls an 
in»tance of douhln Heromposition : the carbonic 
acid combining with the lime, and the sulphuric 




acid quitting the lime for the potasa. 
nate of lime being very insotul)le is predpj 
and the fulphate of potiM being aoluUe 
rrmaiiis in the clear liquid. lo analyi 
waters, carbonate of potass is oil exeeUeot- 
accoont of this property of rendering 
if they contain sulphate of lime. 

General Te»t for the Metatlit Satis.— Xx 
solution where a mrtal is suspected to exist lo 
binatioii, jiour a few drops of prussiste of p 
stir the mixture. If a precipitate falls down, 
proof of the presence of wme metal, as thi 
hns not the power of precipitating salts, of 
the earths form component parts. The ooik 
quantity of the precipitate will serve wit 
asaiatance of future tests, to demot 
and nature of the metaL 



MISCEUANIES. 



New Method qf Taking a Fae-timik.~-'?i 
piece of white paper on the inside bottom 
porcelain plate ; write upon this paper with 
mon ink, and before it is dry sprinkle apos I 
fine powder of gum-arabic, which will afford a 
reliff. ^^Tien the ink is dry, brush off the * 
ftuotts gum, and pour into the plate a i 
compound of 8 parts bismuth, 7 of lead, m 
till ; which is fusible at the boiling tempersti 
water. Cool it rapidly, to prevent crystallii 
Acounler-impre9sionaf the writing is thus obO 
and by dismlving off the ^m in tepid wati 
pUtc presents characters, which viewed by t 
are very legible and beautiful. Prom this pla 
means of common printing ink, true Cacsinu 
the original writing may be produced. ¥1 
already dry may be copied In the same w« 
going over the letters with a pen dipped In ■ 
weak solution of gum — then sprinkling it wil 
powder, and proceeding ai before. The on! 
quisite precaution in this metallo-gniphic ope 
is, that the metallic plate must be of an even 
ness, and that the surface on which the cfaiur 
are traced must be periiectly smooth. 

Pretervaiion <if WalUfmm Dampnem.' 
position of one part wax, and three 
previously boiled, with a tenth of its 
litharge, spread over a wall in a melted strtt 
durable and efTectual preserrativp from iiya 
dampness. When this coating is to be i]VMd 
stone, or other porous matter, it should be I 
once or twice previously, which may be accooip 
by the pnrtiol application of a portable fbi 
Tbe composition is then more efTectually ah«< 
Surftces of plaster or gypsum, suob as wnlU. I 
reliefs. &c., may in the same manner be prea 
from injury. If the cost of wax la an obj< 
importance, resin may be osedas a substituta. 
part of drying oil, and two or three parts of i 
form a amiable composidon. They may be n 
together in an iron or earthen veaocl, taking a 
manage the heat so as to prevent boiling 
Statues of plaster may be safely exposed ti 
weather, if well covered with this cement, a 
the Utter bo mixed or compounded with mc 
soap, various colora may be given to the staUii 
OS to make it resemble marble and other dn 
materials. 



be char 



lAVitOTf:— Prtntoil by O. roAxcia, S, Whtta Hunt Luw, MiU End.— Publi«bml by W. BatiiAta, I 



ll.pAlcmostodB 



170 



MAGAZINE OF SCIENCE. 



COUNT VAL MARINO'S PATENT FOR 
MAKING GAS FROM TAR, Ac 

"Mt iDTCDtion relates, first, to a ciode of manufac- 
tming s*» for the purpose of light, ^m eotl and 
other Ur and oils, and other fatty nutters, together 
with water ; and, 

Secoodiy. my invention relates to an improred 
omuigemciit or construction of apparatus or burner 
fur consuming gas for the purpose of light. And. in 
order to give the best iufurnuLtloa in my power, 1 
will describe the apparatns aaed and the proceu 
pursued by roe In carryia^ oat my inTentiun. And 
1 would first remark, that it ia well known that in 
COfiTerting tor, oils, and other fatty matters into gas 
for the purposes of light, owing to the excess of 
carbon it contains, and the roiKsefiueiit want of by* 
drogen and oxygen in converting such mnttcrs into 
gas for the purpose of hght. much of the carbon 
conUini-d therein cannot be beneficially employed ; 
but it is in fact lo«it in the process of deeoinpoaitioQ, 
owing to the want of a safficient dose of hydrogen 
and oxygen in order to convert th« whole of the 
■ carbon into carburcttad hydrogen. And in order to 
make up for such itoficienry of hydrogen nnd oxy- 
gen, riHtuijtite for fully saturating the carbon con- 
tained in the tar, or iu uny particular oil or fatty 
matter, recourse has been had to the decomposition 
of water, in order to supply »uch deficiency of hy* 
dmgen and oxygen ; but up to the present time 
such proc«>8es have not; 1 believe, been snccessful. 
oning tn the nature of the procc«ta pursued and the 
epparatus employed. 

Now the first part Of my invention has for it« 
object a mode of decomposing tar, oils, uid other 
fotty matters, and also water, whereby I am enabled 
to obtain a more complete combinalion of the gases 
evolved, and consequently a more beneficial result 
than heretofore has been accompliafaed. And such 
is the oature of the appArninit nnd process, that the 
tar, oil, or fntty matter rtnpluyed is fully decomposed 
by being closed to highly heated surfaces of coke 
or charcunl, and the water is also fully decomposed 
la taitablc vcuela or vessel, and acted on by highly 
boated coke or charcoal ur surfaces. The gas pro- 
ducts of the water are, when fully effected, brought 
into a highly heated retort, or such like veaiiel, tilled 
with ookeorcharctxil, wherein the decomposing nl 
the tar* olUi or fatty matters are going on, and by 
this process, such is the chemical ocLiim and re- 
action of the gases that the cnrb<m ooutained in the 
tar. oiU, or fatty matters osed, becomes fully satu- 
rated, ond thus may he obtained the whole, or very 
nearly (be whole of the carbon, in the state of car- 
burctted hydrogen gas. It is well known that 
dilTerent tars, oils, ainl other futty matters evolve, 
when decomposed, different relative qnantttiM of 
carbon, hydrogrn. and oxygen, consequently require 
the de<»mpnsition of more or less water to moke 
up the deficiency, by supplying hydrogen and oxy- 
gen sufficient to Mturatc the excess of carbon, in 
order, under the most fivorable circumstonoet, to 
produce carburcttcd hydrogen gas for the purposes 
of light. Care must therefore be observcNd in 
making carburettcd hydrogen gas from tar, or fl-om 
particular oiU. or from other fatty matters, to ascer- 
tain how much water tlio Mme will require to have 
decomposed. But as an analysis of all, or almost 
all of such matten U to be found to most modern 
chemical works, it will not be necessary to «nter 
more at Urge into this subject, further ihan to re- 
niork, that i atom of carburettcd hydrogca oon- 



ststa of 2 atom* of cwboB, and 3 ataoi 
hydrogen ; 1 stum of oxide of caeton, aa 
of 2 atoms of carbon and 1 tloa of oxygoi 
M water, when dvcompuaed, j>rodaoee 12 per 
of hydrogen, and the rest oxygen, it follows 
having aieertaUed the quantity of carbon, h 
gen, and oxygen contained in the particnlas t 
about to be employed La the maoufactuFc a 
the ijuantity of water required to be decompor 
iDoke op the deficiency of hydrogen and oxjge 
be immediately known. And I would fiiTtku 
mark, that in order to fully amA moat bend 
perform my invention, it la of importance th 
retorts or apparatos employed, should be k> 
on uniform heat, that U, «c a bright white-red 

Denription of the Drmrwng. — The rfn 
Fig. 1, represents the section of three rcrtiff 
torts, suitably arranged for performing my invei 
and the furnace is suitably constructed for C 
niently heating and maintaining the same atti 
form temperature; A, B, and C, bring the 
retorts, one fur decomposing the tar or oil, or 
fatty matter employed, another for decompooii 
water, and a tliird for continuing the prodll 
the vrater. It is not however material which 
retorts are used for the separate daties, they 
all similar. In the arrangement shown, A 
retort in »hich the water is decomposed; '. 
retort in which the tar or oil, or other fatty x 
is decomposed ; and C is the returt into vitii 
gases cTobred in the retort A enter, and are fi 
deeomposed, the object being folly to decoi 
the water before the products thereof come in 
retort B, to combine with the pnoducti of the 
retort. D is a vessel containing tar or oil, or 
fatty matter ; aud E is a rcMd containing - 
under which are 2 syphon pipes, which ente 
the upper parts of the retorts A and B ; and 
are cocki on the Tesseb, D and E, to r^fiibl 
supply. The nature of the retorts, which i 
cast iron, is clearly shown in the drawing, 
retort baviog a projecting or deeceuding tu 
connected at the lower end thereof, within whl 
grating*, which are similar to fire-bora, a 
raised and lowered, and the coke or charooftl . 
retortd rests on tliese gratings, which bUow * 
passage of any small ashes or dost uf the oott 

The pipes. Fig. 3, connect the retorts, A A 
and B and C, as is clearly shown in the dm 
and in using this a]>paratus the three retort 
filled from above, with coke or charcoa], 
then the cndi of the retorts are to be 
and all things arranged, oe shown in the di»w 

I would here remark* that although I 
that the retort, C, should contain charco 
coke, thu is not absolutely necessary, and it s 
be understood, that I prefer the nse of oo 
contequencr of its cheapness, and the rctoH 
cliargcd with fresh coke every 21 hours ; aad ] 
found thnt I am thereby enediled to retain the 
pcraCurc required more reailily, (he retorts be 
a good red-whituhcat, the tar or oil. or fatty s; 
oxid also the water, is to be permitted *o flon 
serving thot tlie water ia allowed to drop, ix 
portion to the requirement of the other ir 
employed ; and as it It difl&oult to arrange appi 
to perform this operation with nicety, anid < 
syphon tubes might become more or less stopj 
worlcing, the simplest and the best practical I 
I am acquainted with for regulating the cnpf 
water Co the rvqujiw atmts of the mslter 
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Uf bCed gu burner sear the retort, and 
ot Uie workman, hjr this meana he will, 
tu titae, bt enabled to observe whether 
uf his working im aecording to the desired 
obaerrea that tlie dftme becomes 
if proper, it will indicate that too 
Itmng lapplied, and by this simple 
woritinan baviag onoe Kt it right, the 
go OH correctly, unleM some impctli- 
' offered to the supply of tlie matter employed 
iter. There is a pipe attached to the retort 
to the ^somctcr, for it shouhl be under- 
carburetted hydroj^en gas thui mannroc- 
not mjuire panning, which is an 
sdvantiiga mppeiiaioing to thii mode of 
shouid be itated that tbe mntCer I 
iploy, and according to the coat of the 
above mentioned, will, 1 beliero, be 
ii coal-tar ; and I would obaerve 
I prefisr the arningcmeat of apparataa 
for the purpose of decooipotting 
and water employed, 1 do not cootine 
I, provided the mode and process of 
retaiord as hn^cin described. 

proceed to dcfcribe the second port 
ition. 
iws an extemnl new of a gas-burner 
for consuming gas, constructed ac- 
Ihis p»rt of my inrcntion ; and 
_ is • section thereof. On examining the 
ft it will be seen tliat the outer sur^ce of 

Er part of the burner, a, is coned, u 
from m to a, la other rcBprcta it ifi of the 
conalruetion : and A, is an outer cone 
rries the gallery for the glass cbimru'T, 
[|nmtly tlie lupply of air for the external 
|r tfame will pains between the burner, th and 
6 .- and, owing to the upper part of the 
ig in the form of a cone, the air wiU 
a dire^lion to pass through the flame, 
effect a more perfect cuinbuHtioa 
>Ued to such arrangement of apparatus. 
b« remarked^ that I am aware Uiat 
idrical bnmen have before been used, 
in with an external cone, very similar 
not claim the using of such cone un- 
wlth a coned figure of the outer upper 
at the boroer, as above explained. 

thus described the nature of ray Invcn- 

the manner of performing the aarae, 1 

lark that what I claim, is, first, the mode 

ribed of manufacturing carburelted 

-gas, from tar, oil, or other* Cutty matt^TS, 

decomposing the water, before the 

diereor are permitted to enter into that 

the. apparatus, wlierein, the tar, oil^ or 

matter is decompoied, imd causing the 

•r oombiaed products to paaa in contact 

~ surfaces. 

ly^ I claim the method of coDstructing the 

for oonsaoiiog gas, aa hereiu described. 



NEW ZEAUVND FLAX. 

tenor of nAturalists* Ita eom- 
has been acquired from the circam* 
matives of New j^ealand employing it 
tvre of their apparel, cordage, and sll 
for which hemp aiui (\ax arc used in 
The atrength of its tibros, how- 



ever, greatly exceeds those of the last-meatioaad 
vegetable substances; and, indeed, oearlyapproschaa 
the tenacity of ailit. Of this plant there are two 
sorts, — one bearing a red flower, the other a 
yellow. The leaves of both are similar to those of 
ttie common aloe, bnt the flowers are smaller, and 
the clu5ters more numerous. The Z«ulandeni 
obtJiin the flax from them by very simple and expe- 
ditioua mouua. The fibrca are beautifully (ino, and 
white, shining like silk ; the cordage made trom U 
was fonnd by our navigators to be very mudi 
stronger than any thing we could produce with 
hemp. With the view of introduoinii; tlic growth of 
so vahiablo a plant in this conntry. Captain Fer- 
neaux brought over some of tlur seeds, which were 
sown in fCew Garden*, by order of Us late Mnjeiity, 
but aofortunniely failed. Subaeqvent \o this 
period, the cultare has been very succenfuUy pDr> 
sued by our settlers in New Soutli Wales, We art 
indebted to Mr. William Salisbury, of Hromptonf 
fur th« discovery of this ideuttial plant, growing 
indigenously in- the south of Ireland, when it 
flourishes luxuriously.*^ This- discoverr will pro- 
bably' prove, ultimatelVf of the utmost iru|>ortano« 
to Ireland, where the poor may be profitably em- 
ployed, both in the culture and subst^tjufuit niauu- 
faeturc. Mr. Salis^bury observes, that plants oC 
three years old, will, on an average, yield thirty- 
six leaves, besides a very considcmble increase of 
ofl'-sets ; which leaves being cut down, at the time 
of L-lcAring the cjunrters in the niitumo, are found 
to spring up again in the following summer. 

Hcspecting the produce, tite same geotlcaaa' 
states, " Six leaves have produced me one otmoc 
of Hlires, when scutched p^^rfectly clean and dry; 
at which, an acre of laud planted with thb rmp, at 
three feet distance from plant to plant, will yield 
mthrr marc than sixteim Imndred wri^ht per acre*, 
which is a very great produce compared with that of 
hemp or flnt. New Zealand dux may be scutched 
with little labour or trouble, oud miiy be performed 
by freraons in rommnn. The leaves should l»c cut 
when full grown, and macerated for a few days la 
sLacrtmut water, and then passed nnder a roller 
machine properly weighted ; by this process the 
fibres become separali^d, and if washed in n running 
stream, will Instantly become white. Ulicn the 
fibres ure thus scutched clean and dry, any Ictod of 
friction will cause them (o divide into any degree of 
fineness in the harlr, so far even, as to cottontze : 
whereby it is fitted to all the pnrpoaes tu which 
hemp and flax are substituted..'* 

This plant is, at present, nnder onltivatiAn iiv 
several parts of England nnd. Wales, It will grow 
in either a uioi<it or a dry soil ; on a hill, or in ■ 
valley, but roost luxuriously where there la aa 
abundance of moisture. 

< Thi« U an error, tlMplnai to ovt Inillgtnioui to Inriaofl. 



CAII3E OP ELECTRO-MAGNETIC 
ACTION- 

Thk object of the prrsent, oar first pnper relativ* 
to the subject of electro-magnetism, is to convey a 
brief, but comprehensive view of the scientific 
principles upon which the deflections and rotations, 
which it is the object of its experiments to exhibit, 
rhiefly depend, leaving their further illuatratioD to 
future opportunities ; giving, however, a sufficiait 
explanation of its laws to enable our readers to 
understand the reasoD of the effects they wiloa»» 
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mod to cslcnUte before-band the rrfuU of lucfa 
wnhinin aa they may b« consCructiQ^. 

It is finl to be reniarkecl, that the ran or some 
Other caoM, u constantly eiertins neb an infliurnce 
vpoa the tropical n^ona, as to occajioo a cnirent 
of electricity to pua around the earth from ea*t to 
west. In conaeqoenoe the magnet Is diverted from 
this conrae, and takes a direction of north and 
•onth. What exiita in nature we can imitate arti- 
ficially, and if an electrical current be made to poss 
along a wire, it forms around that wire an electrical 
atmoapbere. If a magnet be ploced witUin tliis 
almoapheret and be left free to more, it will turn 
round until it vUnda across the electrical current — 
the north pole being In a certain direction, according 
to the way in which the fluid traverses. If there 
be several magnets, they will also ail turn their 
BOith poles the same wsy, and if there be no mag- 
nets at all, yet the conducting wire itself, will for 
the time be in the same condition — one side of it 
being north, the other side of it south. 

This will be easily understood, and lead us to con- 
sider the effect of two wires upon ea^ other, when 
conveying the fluid along them. 




Let A B C D be two wires, conveying the fluid 
•long them in the direction of the arrows — the 
nsgnets vrill stand as represented, the north pole 
being above the wire in both instances. Now take 
away the mogncta, and suppose the wires themseWeB 
to be influeocod in like manner — the upper part of 
each wire will be north ; therefore, the parts of the 
wire nearest to each other wUl be in ilifferent stotes 
—one south, the otlier nortli, consequently they 
will attract each other. Thus two wires conveying 
the fluid in tJic same direction attract each other, 
and if they convey the fluid in op|>osi!c directions 
thry will repel each other, (see the annexed cut,) 
to which the two south poles are opposed to each 
other. 

If the conveying vrirea are oblique to each other, 
they have a tendency to arrange themselves parallel 
to each other, lo the anDezed, it will be seen that at 




the ends the noKh and soalh will attract esch other, 
having a tendency to dimtDish the angle between 
them. At the httnt^ time at the top and bottom tli^ 
iwo north poles and the two sooth poles arc opposeif, 



and comsrqoeiitly repel cadi other, 
increase the angle between them. Agoii 
the fluid in the wire C D be coavvyiwi iaj 
trary direction, (see Pig.) tiu e&ot 



contrary, nntil the wires stand at right angja 
they will follow the law as before. This la 
be applied to explain fllcotro* magnetic rt 
Suppose a wire A D, and another itirr, A O' 
suspended near it. When in the positioD j 
the fluid flon-ing from the centre eastward, tl 
be attracted by the wire A B, and that eni 
which is free to move woold move to the wiq 
it gets to O, and when here a double force] 
forward, for now S is attracted by N, and N 



>Qk 



CI 



Bttr 



by N,nntil when it gcts^ again to its hoi 
tion, when there is only rrpuliioo between N 
This, however, would continue to act, un 
moveable wire reach the zenith, when atti 
b<^ns as at first. This, however, would r 
Immense force. To assist the attractive i 
then of the wire, we bend it up at each end, 
to be nearer to the moving wire ; and if we i 
to have the greatest etfect we must move it til 
quite round the moving wire, -and we ihal 
have an equal sttroction of the one side, ai 
pulsion on the other to move it rouott. i 
course continued rotation will be t\\e rtr-si 




iVb/<*.— Be it observed, that this wUloi 
motion in a horizontal wire, or one ini 
the magnetic meridian, but not a vdre m( 
tlcally. 

7*liis rosy be explained as follows i 
neit Fig. n^resent a roil of wire puttint; 
the horizontal mni^nrt within it : it will 
flucncc the wire, hut if the. wire were 
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oultl attract erery vertical tcction of that 
•uppose a ckdetoti frame inaile of a 
▼•rtical wirc», the coU woulil attract 
of each wire< 




pirt of the coil being taken, wc shall 

acCioQ njion one [lartirle of Ui« wire O. 

It O u tttrncted Co O with a certain force 

repelled from E with the force O I. Then 

ilutiun uf forces the point O wlU proceed 

wLe angle of the pju-allelogram made up 

forcea, or Co B, The same is the effect 

•pon any other particle of the wire O. 

me dimini&Ltiig in intensity as U approaches 

ctt/e, that being the point most distant from 




(MOTION AKO LOCOMOTIVE 
MACHINERY. 

maehines, to be mored by hnman 

have loDi; desired tu iUustrute ; but the 

of all Chat ffc could |)rncDre a sight or 

has shown tltnt the task would be 

rccly tucful, such ignorance of the 

anics do most of tbein exhibit. We 

seremJ Bcfaetnes of thift kind sahmitted to 

harv declined their insertion, because we 

been obliged to have pointed out their 

on also; and it would have been an 

ploynit*at to displi; the faolts of Chose 

wished to contribute to the utility of our 

to whom onr thanks w<;re therefore due. 

aware that sereral friends and corrcspon- 

at work in hoprs of accomplishing tbo 

m of a manumotivc carriage; but before 

UieU tinw atid nooey, we trust (hry will 



tbo following fects ; first premising that ■ 
manumotiTe carriage is understood to be one where- 
by a person may more himself with more rapidity, 
and less labor, Uian in walking, and that for a oon- 
Cinuance of time. 

By Cite action of Che feet apon treadles is one way 
of Bcrompli.^hing this, the body sitting down. It is 
cridcut that cTery step lengthens ont one leg, to 
propel the treadle to itn fullest distance, nnd draws 
up the other leg to begin the next step or strokCi 
and tliis alternately : when tlie knee is bent the 
muscles exert but little force, and it is only when 
the leg becomes nearly straight, that the strongest 
of them come into action at all ; were it not so this 
alteruate, ruptd. and powerful actiun, would in n 
Tcry few minutes occasion intense fstigue in the 
legs, and might very likely snap the tendon AchU* 
les, or great muscle of the leg, 

The second method proposed is assisting the ac- 
tion of the treadles by the weight of the body. The 
action ia standing first npon one trendic, and when 
that ia pressed down stepping upon the cilht-r, ond 
n altemately. In this Uie body ia tirted up a foot 
or more at each step (see the Aellopodes. vol. I.) 
This is the case in working at o tread-mill, and 
although a con^ide^al)le effect is produced, yet it fs 
not lasting. It is writ known that the ntmitst time 
human strength can sustain this labor efficiently iq 
ten or twelre minutes. A projector may lay. thaC 
in twelre minutes a great space may be passed 
OTcr ; this is true, if the marhine be wrll coa> 
structed, and ruimiag upon the Ice, or even on ii 
smooth board, or a railroad : but it will be remem- 
bered, that the more rapid the motion the greater 
the fntiguc. 

A third method is by means of a winch turned by 
the hands: this is subjt-ct to the imperfcctioas of 
the last scheme, and a few others -. though human 
power is better applied here tlian by tho action of 
the feet, and could the action be continued for any 
length of time, a winch might be snccvB'ful ; but it 
cannot, the mueclcs of the arms become fatigued, as 
in the former iuat;incea. 

A fourth method has been proposed, similar to 
the taction of a pump-handle : the fault is the same 
as before, the short duration of available power: 
and this is the sticking place of all locomotive pro- 
jectors. 

We hare been often asked for our advice upon 
this matter, and give it freely: 1st. Let our friends 
avoid all wheels, joints, straps, levers. &c. that can 
by posaibility be done vrithout. Make the machine 
as light in weight as possible ; have it upon three 
wheels, the first of them a guide wheel, and let the 
motive action be that of rotchiff, and thi« for two 
very essential reasons: Ist. Because the action of 
rowing can be lung continued, even for hours : and 
2nd. Because in it the strength of the muscles of the 
legs, the loins, and the arms, are all called into 
exercise, without any strain upon either, while the 
vreight of tlie body is supported by sitting. In ad- 
vising this method, it is to be remarked, that the 
BtTL'ngth of the arms is the greatest when pulling 
about three inches below the breast, and in nearly a 
straight line towards it ; both polUng at the same 
time, and tho feet aiding their action by their pres- 
sure against a board. The stroke for the hands may 
be about two feet six inches, or three feet ; and the 
hstndles or bar, or whatever else they may take hold 
of, muit not move in the nrc of a circle, unless of a 
very Lirgo one. We have little doubt, ttut npon 
this priuciplu elTeclivc locomotive machines may bt 
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conitru£tc(l, which will pui with considerable speed 
OD level groand ; and tbiuk thkt lurh a uarrUge 
wnuUl be of ossontuU nte, not iDrreljr for cxcrctiCi 
but for the conveyance of inteUIgeDce on raUwajri 
(Vom one post or station to aootber, in case of ac- 
cident, or similar necessity. 

The following apt remarks upoa loromotioa in 
grneral are abridged from Bingelow's Techaolo^, 
published in Boston in 1829. He says, 

" Thechirf obstacles which oppose locomotion, or 
change of place, are i^vitj and friction, the last of 
which is, in most cases, a consequenre of Lbe first. 
Gravity confines oU terrestrinl bodies sgainst the 
surface of the earth, with ■ force proportionate to 
the quantity of matter which composes them. Most 
kinds of mechanism, both natural and artificial, 
which assist locomotion, are arrangements for 
obviatinp; the effects of gravity and fViction. Auimats 
that walk, obviote frictiao by substituting points ^f 
their bodirs, instead of lurge surfaces, and upon 
these points ihcj turn, oa upon centres, for the 
length of ear.b step, raising themselves wholly or 
portly from the ground in sncceasiTe arcs, instead 
of draMHUg tbemHelves oloug the surface. As the 
iect move in separate lines, the body has also a lateral 
Tibratory mutiuu. A man, in waikinf!^ puts down 
one foot before the other is raised, but not in run- 
ning. Quadrupeds, in walking, have three feet 
upon the ground for most of the time; in trotting, 
only two. Animals which walk against gravity, as 
kke common fly, the tree-toad, &c., support 
tbemsclres by suction, uang cavities on the under 
side of their feet which they enlarge at plrasure, 
till the pressure of the otmoHphcro cnusea thi-m 
to adhere. In other reai>ect8, their lucomoUoQ 
if effected like that of other walking animals. Ilirdfl 
perform the motion of flying by striking the air 
with the broad surface of their wings, in a down- 
ward and backward direction, tlius propelling the 
body npward and forward. After each stroke, the 
wings are contracted, or slightly turned, to lessea 
their resistance to the atmosphere, then nlsedi 
and spread anew. The downward stroke, also, 
being more sudden than the upward, is more re. 
fisted by the atmosphere. The tail of birds 
■cTTcs as a rudder to direct the course npward or 
downward. Wlton a bird sails in the air without 
moving the wingii, it is dune in some cases by the 
velocity previonsiy acquired, and an oblique direction 
of the wings npward ; in others, by a gradual de- 
scent, with the wings slightly turned, in an obUquo 
direction, downward. Flshea, in swimming forward, 
■re propelled chiefly by strokes of the tail, the 
extremity of which being bent in an oblique posi- 
tion, propels the body forward and laterally at the 
same time. The lateral motion is corrected by the 
■Mat stroke, in the opposite direction, while the 
forward course continues. The fins serve partly to 
asaist in swimming, bat chiefly to balance the body, 
or keep it upright ; for, the centre of gravity being 
nearest the badt, a fish turns over, when it is dead 
Of disslded. The swimmiu^-blAdder, whirh ciisla 
In most fishes, though not in all, is suppo6ed to 
have an agency in adopting the specific gravity of 
the fiab to the particolar depth in which it resides. 
The cower of toe animal to rise or sink, by altering 
ih» waimioni of tlus organ, has been, with some 
rwMo, diapttted* Some other aqaatic sairools, ai 
Um^W, Ivim with a sinnous or undulating motioo 
td 0*9 body, In which several ports at once are made 
to act obliquely agalnat the water. Serpents, in hke 
Bwaacr, advaucc by mcuit of th« winding or Berreo- 
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tine direction which they give to their 

by which a succession of oblique forces 
to act Bgninst the groand. Sir Everard 
opinion that serpents use their ribs ht the] 
of legs, and propel the body forwards bjT ' 
the plates on the under surface of the 
successively, like feet against the gtomid. 
deduces from the anstoiny of the animal, 
the movements which he perceived in si 
large coluber to crawl over his band. Some 
and larvie of alow motion, eitend a part of 
body forwards, and draw up the rest to overli 
some performing this motion in a direct line, 
in cur^'cs. When land animals swim in wi 
are supported, because their whole weight, ' 
lungs expanded with air, is less than that ot{_ 
balk of water. The brad, however, or a paft 
must be kept above water, to enable the i 
to breathe ; and to effect this, and also to msk 
gresj in the water, the limbs are r-xe rtetl, in s 
sive impulses, against the flaid. Quadrui 
birds swim with less effort than man, be 
weight of the head, which la carried 
wsler, is in thcin, a smaller pro|Hirtional pi 
the whole than it ia in man. All animals an 
vided, by nature, with organs of loomutim 
adapted to tlu'ir i^lructurc and situotinn ; anil 
probable that no nnimo), man not being exc 
can exert his strength more advantageously b 
other than the natural mode, in moving himsci 
the common stirface of the ground. This n 
of course, does not apply to situations in 
friction is obvisted, as upon water, ice, rail- 
t^r. Thus walking cars, velocipedes, &c., alt 
they may enable a man to increase his ^ 
favorable situations, for a short time, 
actually require an increased eipendituro oj 
for the purpose of transporting the machine' 
use of, in addition to the weight of the body. 1 
however, a great additional load is to be transj 
with the body, a man, or animal, may dt:ri\« 
assistance from mechanical arrangementa. 
moving weights over the common ground, v\ 
ordinary asperities and inequalities of snbi 
and structure, no piece of inert mechanism 
favorably ndspted as the wheel- carriage. ] 
introduced into use in very early ages. V 
diminish friction, and also sormuunt obatsd 
inequalities of the road, with more- advsut 
iHKlies of any other form, in their place, 
Tlie friction is ihrninished by transferring' 
the surface of the ground to the centre of (he 
or, rather, to the place of contact betwec 
ailetree ond the boss of the whe«I ; so thai 
lessened by the mechanicn] advantage of tbs 
in the proportion which the diameter 
bears to the diameter of the wheel, 
surfaces, also, being kept polished, andj 
some unctuous substance, are in the 
condition to resist friction. In like manne 
common obstacles that present thenuelTca i 
public roads are surmounted by a wheel 
peculiar facility. As soon as the 
against a stone or sinulnr hard body, 
into a lever for lifting the load over 
object. If an obstacle «igfat or ten inches Is I 
were presented to the body o( « caniage unpit 
with wheels, it would atop its progreas, or sub 
to such violence u would endanger ita safety, 
by the action of a wheel, the load ia ''" 
centre of gravity passes over in the 
easy uro, the obetwlc fumiihiac 
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lercr sets. RoHen pUced luider a hearj 
Hut frictioD in a greater degree thux 
they arc trur gpheres or cjliiiderSf 
OD which they are coostnuned to 
cjiindhcal roller occaaioDS friction, 
drruies In the least from a straight 
lanical adTanta^ ca of a wheel are 
to iu site, and the larger it is* the 
Irdoea icdiatiuigh the ordioary re- 
largc wheel will surmoant stones and 
better than a small one. since the 
on which the force acts is longer, 
de«crib«d by the centre of the load is 
a larger circle, and, of course, tlic ascent 
lual and easy. In passing over hole5, 
nations, also, a large wheel sinks less 
le, and consequently occanoni less 
iodltore of power. The wear also of 
less than that of small ones, for if 
a wheel to be three feet in cliamettir, it 
round twice, while one of six feet in dia. 
ruond once ; so that its tire will come 
in contact with the ground, and Its 
11 twice &5 often have 1>J support the weight 
I load. In practice, howcvt-r, it is found neces- 
l^confine the size of wheels within certain 
^btly because the tuateri^dj used would mnkc 
HF great sbe heavy and cumbersome, since 
l^rate part* would necessarily he of large pro- 
to hate ihu requisite strength, and partly 
woald be diKproportioned to the size of 
its employed in drnui^ht, and compel tliem 
iqoely downwards, and therefore to expend 
their force iu acting against the ground.** 



LITHOGRAPHY. 

(Htwumcd frwn page 131. J 

r. — The stone must bo well wi)>ed with a 
of linen ; Uiis is a very necesanry pre- 
'sa some dust or sand might still adhere to 
ir, in «hi(*h case the drawing would dis- 
\r iti those parts. 

iftaraaa must take great core that no 

ihstuces be allowed to como in contact 

% as these would iofalltbty mark in 

he must on no account touch the 

fingen, nor breathe upon tt. He 

cautinuii lest any spittle should fall on 

log, and it is necessary to lay a sheet of 

ler the hand to aToid any accident. 

may be made with lead pencil or black 
rnring that the impression will be the 
of the drawing. One may aIbo. to avoid 
; the drawing rCTcrsed, make a sketch on paper 
a soft T>enri), put it on the stone with the 
ing towards it, and pass it in the press ; by 
ktion the ikctch will be found traced on 

viabed to hare the sketch on the side 

to which it is drawn, tbe i>apcr must be 

itnd with red chnlk or black lead, and 

^lo the stone ; by pnsaiog a blunt ncctlie 

the lines of tbe drawing, the black lend 

on the other side will repeat them all on 

: to avoid dirtying tbe bock part of every 

paper, a acp&rate aheett rubbed with black 

be Uid between ttie dnwiag ud the 




It Is necessary to hsTC screral portcrayona ready 
with chalk in them, as, from the natare of the 
chaOc, it ia apt to get heated and aoftened by tbe 
wmrmth of thti hands. 

Dravring with Chali.—\t is well known that tbe 
surface of a stone, prepared for a chalk drawing is 
composed of innumerable little points, which file, 
u it were, the chalk, and receive on their sorfam 
small portions of it ; but, according to the second 
obflervAtion, some force must be employed to mako 
It adhere to the stone, and the greater the force tho 
more it will adhere : tho draftsman mnst conse- 
qnently take care to present to the stone those ports 
of the chalk which have tho greatc-rt degree of co- 
heston ; thus, instead of giving a sharp point to 
his pencils, be mast avoid cutting th<^m as macfa as 
possible ; and if he is forced to do so by the fineneaa 
of the lines, it is better to cut the pencil in tho 
shape of a wedge. 

Independently of the diflerent methods of catting 
the chalk, there ore also di6crent modes of holding 
it ; it may be brought from right to left, held ver- 
tically, inclined to the left, so that the point might 
follow last, or inclined to the right, so that its 
point might como tirst. Of all the different posi- 
tions of the pencil, this last is the one which causes 
the chalk to adhere the more strongly to tliu stone ; 
the more it is Inclined like an engraving tool, the 
more certain one will be that the chalk may hold. 
ta short, a better coroparison cannot be found than 
that of a sharp stick, which on being pushed with 
its point foremost on a rough floor, will catch every 
prutubemnce ; whereas, if it is merely dragged, It 
will slip on without any difficulty. IIiq chalk wilt 
also hold much better if the drafring is executed 
withnat going twice over the difiierent porta, par- 
ticularly with regard to the soft tints ; for each 
elevation of the stone being c^harged with diSerent 
particles of chalk, these cannot adhere so well as 
when the whole quantity of chalk is hiid oo at once. 
Thus it is evident that a drawing which is eiecuted 
la a free and bold manner must he more successful 
than one which is often re<toached. 

The pencil being cut in tbe shape of a wedgCt 
the stone well covered with paper, the distanc?es 
may be firm in the hand, although it may be In- 
tended to touch the stone but slightly. ^V hen the 
point of the pencil is tamed np by drawing, that 
part uiu»t be taken off with the fingers, as the firm 
port of the chalk alone must touch the stone. 

Didereot methods may he employed to correct a 
drawing : if it is wished to make a dark line fniuter, 
parts of it may be picked out with tbe point of 
the scraper ; if a line is to be completely scratched 
out. the sharp part must be employed ; but this 
must only he done in cose it is not intended to draw 
on that port again, as this operation destroys the 
grain of the stone : if a considerable portion of tho 
drawing is to he rubbed out, the glass muUer and 
fine sand must be made use of. 

DravtHff tvith ink. — Ink drawings may be exe- 
cuted with tlie hair pencil or steel pen, occordix^ 
to the style it is intended to imitate. 

The hair pencil ia used for all line drawings, 
writing, ornaments, maps, and landscapes ; of all 
the instruments employed for these purposes tliis Is 
the most useful : with the bnish one may imitate 
the finest engraving, and tho most delicate and 
sharp lines. 

The steel pen is for from being equally good, but 
as it is more expeditious, it is often employed, 
particularly for broftd touches ; in short, the nuthe- 
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ffiHf*<rtal stoel pen U OMd for bU straight luic«, and 
partumlarly for plans. 

Whateirer may be the nature of the drawing 
which is to be execnted with lithographii: ink, the 
stone may alvrays be employed as it cornea from the 
workman'i hands ; consetiuently, there ciiita a 
ffTcat difference between the prcpnrntioo of stones 
for ink and for chalk drawings, siace in the former 
cue the whole snrface must b« equally polished, 
while in the latter, the grato ought to be di0creut 
in different parts. 

As it is indispeosable that the lines of an ink 
drawing sh<jiiJd be as neat snd as pur? as potaible, 
it is necessary that the stone should linve tlie 
highest poasible polish. Soft lithographic stones 
are not good for ink drawings, on they are liable to 
be scratched by the steel pena, and in jrcncnd the 
hardest stones are by far the be«t : the delicate 
lines in ink drawings, nnd the light tints in chalk 
drawingSi print much better with these. 

(To he CQtitiniifd.J 



PREPARATION OF PIGMENTS. 

(Rtmsned from paffe \iS.J 

aSD COLOBS. 

Orange CMromate of Leadt or SHh-chnrntnte ^f 
hmd. — This color is not so bright as the miniutn 
and realgar ; but it is more lasting than ycllaw 
chrome. The action of the oils is aln-ays too great 
upon the oxides of Icsid to allow of this color being 
quite perraaneDt ; it should therefore be used with 
caution in those draperies where It^ changing would 
not be of much importance. 

Mfuncot, (Protoxidt of Xffld.)— The substances 
which are sold in the shops, under the name of 
massicot, are only ceruse more or less calcined, and 
are named light, yellow, or gold colored. Genuine 
massicot is the strongest oxide of lead, (protoxide ;} 
its color is a dull orange yellow. 

In the preparation of minium the lead is calcined 
in a rcrerberatory furnace ; this process gives a 
TQixture of masnicot and lead ; these arc separated 
by washing and trituration ; the massicot b«ng 
much lighter remains suspended in the water ; it is 
drawn off, and left to settle ; the deporitum which 
it then forms is collected and dried, and this is tlte 
true mnssicot. ]t may be employed with advantage 
in preparing the drying oils ; it produces the same 
effect as litharge when very finely ground. 

It may also be employed as a color : its tint is 
not brilliant ; but as it is a better drier than white 
lead, it may be suhstitntcd for it in mixing with 
colon which dry with difficxUty, as the lakes and 
the bituminous earths. 

ilfinium. — A higher degree of oxidation trans- 
forms the massicot into minium. (>n a large scale 
miniun is prepared by calcining massicot in nvcr- 
beratory nimaces ; it becomes first of a dark orange 
color, then purple, but this last tint disappears on 
its cooling ; when at this point, the doors of the 
furnaces are closed, but not hermetically, so as to 
allow of a little air entering. The mBBficot ooola 
Tcry filowly ; and, ox it absorbs the oiygen of the 
air, it becomes of a atrong orange color, and grows 
finer in proportion to the slowness of its cooling. 

If, inste-ad of massicot, we calcine c«msc, a pe* 
ctiliar red, called ** mincnU orange," is obtained, 
it b • minfom, bat of a tint more pure and brilliant 
than anj of its claaf. 
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C%Hnabar, — This U also called rcrmi 
the Italian word vermiglio, (little wona,)J 
the kermea, <'rocciw itieitj which wia 
scarlet dye before the diacoTCry <tf Al 
duccd the cochineal. 

Cinnabar is composed of mercury and 
(snlphuret of mercury,) very intimately oomb 
It is found naturally formed in the quick) 
mines ; but that whwh is naed in ptfaitSvl 
artificial production. In Germany and tu 
cinnabar is prepared by diaaolving one part ol 
phur, and adding to it gradually five or six mi 
mercury ; the mixture bw»mes hhick, takei 
name of jflthiops mineral, or black sulphnri 
mercury; this subntsncc is then redvced to 
der, and sublimed in appropriate Tfltli, wl 
crystallized mass is obtained, com] 
filaments of a violet tint ; by trilaratioa H 
of a scarlet color. . 

But the mere grinding will not be 
give a bright tone to the dnoabar ; various net 
are employed for that pu/poae, which are 
generally known. Some maDofactaren grind 
ingredients up with plain water or with urine, 
afterwards boil it for aome time ; others tn 
with nitric acid ; hut it does not happen that 
of the method! hitherto employed for heighu 
the color of cinnabar, obtained by sublimatJoHi 
the same brightness as the Chinese TermiUioa, 
preparation of which is not Imown. 

BnehoU has obtained some cinnabar of a 
fine description by digesting the following ml 
in a sand bath,— one part of floor of sulphor, 
parts of mercury, and throe of potaaa. £sii 
in six pints of water ; this compound first ( 
black Bulphar, and, when the digestion is proki 
the red color developes itself. The operatioa i 
be much shortened by only adding the aolotia 
potass in small portions, to give to the mtxtm 
coonstency of thin psste, and supplied aa 
required by evaporation, and this, ai 
combination, are facilitated by being 
stantly by a glasa tube.' 

It ia not required to have a precise qnantii 
potass ; a greater portion than may be reqidn 
this liquid is placed near the Tcsacl, and nm 
a spoon as occasion may require. By thia 
sevend pounds of mercury may be convc 
Vermillion. The longer the hnt of the fii 
up, the more strongly the color will 
carmine tint. If it be requisite to have it of « 
shade, the fire must be moderated immi 
the color begins to develope itself. 

It la very injurious for those employed, 
mercurial vapours ; for which reason this 
should be performed only in a place wkure 
chimney has a good current of air t there 
should be fixed to the tube of gloss with whid 
mixture is stirred a staff sufficiently long to he 
good distance from the reseel ; in the same wa 
spoon should be lengthened with which tho. ■ 
is added. ^| 

When the color hat attidned the shade f|| 
the vcrmillioD is thrown into a small vat or 
full of water, and it is waahed until all the snip] 
of potaaa is carried ofl*. Hie advaatagea de 
from this pror(v>ding are, that it produces In a 
time vcrmilliun finely prepared, and of the ptiti 
shade required. 

(Th le emmmutd.J 
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ABEUTED WATERS. 

Tuia term i* pfJitularly applied to a Tarietj of 
adtlulnufi and olkaliae bevcro^s, more or less im- 
ppreguatctl with Axed air, or carbonic aeid ga», and 
u tbe manafactum of these liquids tuu of late years 
become of considerable utcnt, owing to their agree- 
able aa well as medicinal properties, we parpoae 
Ueacribing some ingenious apparatneefl that have 
Jheen used, or are still rniploypd, for that purpose. 
Water absorha unilrr tlir natural pressure of the 
ttnosphrre about it3 own bulk or volume of car- 
bonic acid gas. If a pressure be applied equal to 
two atmo<<|ihere8, the wiiter will ubflorb doubiti itd 
own Tolunie, its absorbing power inonuutag aa the 
preuurr. MTater thus impregnated acquires a 
pleasant arid taste, to which is usually added a small 
qunotity of potash or soda, aud luch flavouring or 
other ingredicnu aa may be required to imiute the 
iiataral mineral waters, or other more favorite 
bcremges, as ginger beer, lemouadc, ftx., and as 
such sold in the shops, streets. &c. An apparatus 
of great siinplicity, And ndapted to operating upon 
00 extended scale, b dLlioeaicd iu Figure 1. 

A is a strong plank on which the vessels are fixed ; 
B is a bottle, containing a quantity of pulverised 
cjtrboaate of Ume or chalk ; C is the tubulure and 
atnjijier of the bottle ; D a bent tube for conveying 
the gas into the bellows E, which nrc supported by 
the upright stand P ; G is a stop-cock connectml 
with the tube D, which pofiscs from thence into tite 
alrung irun-hou{)ed air-tight barrel H, susjteudeil by 
its axis on the upright pillars 11. In using this 
apparatus, the cask is to be half flUed with distilled 
or spring water ; the hole at the top is then to be 
stopped air-tight with a good bung, which is to be 
fastened down by means of the jointed strap or 
tuup L, being passed over the staple, and secured 
by a holt or key put through the same. Then pour 
through the tubulure of the bottle »ome sulphuric 
icid, diluted with live or six timt-s its weight of 
WHter, over the cliolk, and close the aperture by the 
screw-stopper C. Having taken otf tlie weight 
from the bt^Uows, the carbnuic acid extricated from 
the chalk by the action of the acid, poMk-s out of 
the bottle into the brltows, through thn tube D, 
which hug an orllicc oi.enin^ under them. When 
the bellowji arc fully diiitt'iidcd, the cock G is to be 
turned, and the weight being {rfiuied upon the 
btdlows, the gaa is thereby passed downwardii into 
tlie barrtd, anil is there absorbed by the water, which 
is aiTelcrnted by giving the b^irrel a ft^w quick turns 
by the wioch J. The contents of the barrL-1 may 
then be ilnmn off into stone bottles, which should 
be quickly corked, and Imund down with copper 
win,:, to Iw preserved Cor use. 

A patent has beea granted to Mr. F. C. Bakewell, 
of llampstead, for a very compact and ingenious 
apparatus fur the preparation of aerated waters, the 
peculiarity of which ron.iists iu tlie gaA tcrntirnttikfi; 
and the gas impregOAting apparatus being inclosed 
in l)ut lame vnsel, and in the whole operation Wing 
cfTicted by a simple osdUating motion. A correct 
idrn o( thio machine may be formed by the annexed 
Fipirc 2, (representing a vertical section of its 
principal parts.) together with the lubjoined ex- 
planation. A A exhibit!* an external casing nf a 
cylindrical form, with spherical ends, made strung 
enOiiif;li to rrsiiit a prci^sitre of several otmnspherr* ; 
B is a (Hirtition, separating it into two parts. Thn 
bottimi part C i« a ri'ccptacLc for the chutk, or other 
•oiUble DiNtvrial. mixed into « pasty consistency 



with water ; D is a ve»*r\ containing dilutr m\ 
or aulphttric ocid, which is made to pass one bi i 
quantities, as required, at the aperture E intoi 
vessel C ; F i<t a guard to prevent the aj 
from being choked up ; G is a pipe, of tb« fa 
a truncated cone inverted, being about an indi^ 
meter at bottom, and 2 tncbea at t)ie top. 
pipe is fitted into oa aperture iu the partttioa 
is closed at the upper end : its object ii 
ascent of the gas as it is generated, which 
from the top dovm an ertemal pipe, into the 
part 1 of a vessel K, and through a small 
the tenth of on inch diameter, <or through 
apertures whose total areas do not exceed the' 
of an inch,) through the partition ioto tlw 
pnrt of the vrsAcl H. This vessel, whldt iai 
minated the washing veasel, is famished wil 
shelves, sloping in opposite diroctions near 
to detain the gis louger iu iu paasage 
aperture L to an external pipe, furnished 
perforated rose, for distributing the gas as it < 
into the water to be impregnated, contained 
vessels O O ; N is a stop-cock for drawing 
impregnated water si required ; Q is so 
for the introduotioQs of the chalk and wattf J 
another for the introduction of the acid ; snd 
opposite end of the vessel, another for the 
be aerated -. each of these apertures is provide 
« screwed cap, to stop them securely after 
spective vessels have been chat^H. The. 
is made to swing on tiro pivots. When thoj 
and acid receptacles are to be supplied iricll 
ingredients, the apparatus is to bo tuBfid 
pivots to a horiioDtal position, with tbo 
upwards, and a funnel or hopper, with • 
is to be employed in filliflg the tcsmI Ct 
whit-h is an end view of a pendulum or agit 
the form of au arc of a drde, miteodinf 
the bottom of the vessel, snd sotpeoded ati 
tremity ; the suspension wire is ahown in thai 
ing. The apparatus having been chargtd sal 
described, is to be put into vibration on its 
by which the clialk and water will be 
agitated by the motion of the pendulum, 
small portion of acid wtU eacspe from the 
into the vessel E. to keep up the generation.' 
gas as it posses off to the vinttr in A, which 
the !>Bme time, by the vibration of the appi 
thoroughly mixed with the gas as it escapes i 
the rocw. Some manufocturera of i^srated 
employ mechanical moans to force the gas ii 
water, by the use of a transferring pump on 
which is connected st one end whh s blac 
other re-servoir of the gas, and at the other, 
vrssrl, or single bottle of water; the np- 
the pump extracting the gas fnno the blade 
the down^stroke trousferriog it into the wat 
A third apparatus is even more rasfly cot 
and ecjually eflicadoui, a rcpresentatiwi of 
Figure .'t, and will he recognized as that aj 
commonly colled a soda inter maehine, and 
frequently iu sho|is wbexe this heveraga 
The lower part is, of oonrse, bidden 
counter, or it may be in a aeparatc ap&rtni 
at a considerable diritAnce. Our Fi^. 3, repr 
below three caaks furnished with funnels, 6ttiitg < 
tight and having cockft in the shank of them, 
two outer casks arc filled with spring wat«r» one ^t 
out anything added for soda water — the water inl 
other cask ia flavored with ginger and sweetened ' 
sugar fbr ginger beer, (1 ounoe of ginger 
quarter of a pound of suigar may be used 
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of Vktcr, ) Thr^r <.iuka imtb pipes in tbrm, 

litp t^loir thr »iirl'.irt^ nf the water, and 

ftbove to UiP cnck, where the Uquor is 

off. Th^ ccntrt* iru^k <.-ti!iritUi» the chalk, ami 

■iBn p«auo; from near the tup of it to near 

■Ottonk of th« sidr cavko. To charge the 

hill.- Arct fasten ali the ttibc4 that they shall bo 

turn the corka at the top off, and the 

'. 'jm the caitks on. Three quartrni fill the 

aj4j, one for soda wmCer, the other for 

r; dirn cloae tha rwpMtivc fvniieU. 

' " ! ly in the centre cask 

•1, and eloice it» fnnnvl. 

\:hi* into the sidr cask, 

rh«re, and after waiting some 

t by the cocks abfirtf. 

<ti*il^ niiii>t He mode ttron;; cnoufth 

• ■rd |»npBnirti of the g^ns, and the 

. rtfir joint. The cm Ire 

I'j t»e famifthed with a 



TDK SOLAR SPECTRUM. 

|iW|iii— lliln to trac« the path of a tiitibeam 
.i. 1^1* >rfno^4ierc without frelinf; a destro to 
, by wliAt |>»nrr it travenea the 
ptoe, nnd Ihr various modificatiODS 
At ibrt iiwiioM Mid in the interior of 
a«bst«accs. 

am pivvcd the compoqnd natvro 
•ittRtftd from the sun, by pMsini; 
HiM prism, which. sejHiniUni^ 
li . formed n »jH^:trum or obloni; 

t!' i:-<i.<itin|; of »even colors, red, 

grren, blue, indf^o. and violet ; of 
b the le«Bt rrfniTiK<'^l*^t >nd the violet 
But wht-n he r<-unit<?J these scTcn rays 
M of a Iftif, tliL' rnnipoinid beam became 
lie iiihuUtrd each colored 
r it wiia 1^ tut)^*r oapable of 

ictiiMi, cttnclitdi-d that white 
) kinds of bonm^^rticoaa li^ht. 
It*- "''dor the same refrangibility 

», ifcud u> the nirno refmngibillN the same 
Ihc diacovfrry of nbwrbent media« 
that thia U not the cojutitution 

inbiitsnne that u «ther perfectly 
or prrfcctty triitiparmt. Even gold may 
n^ chin Hi !'• Hi; i>ervioas to light. Oa 
ry, iho clojtxdt crystal, the purest air or 
ops or ahaorbit ltd r«)a when transmitted, 
lly extiugui^kra them as they penetrate 
Iter drptha. <>u thi« account, objccta canuot 
I ■( the bottom of very deep water, and many 
arc viaibit! to the naked eye frntn the topi 
than from the valleys, llie quantity 
It ta incidt^nt ou oity tran^parvnt Kubatuicu 
;r than the imn of the rcHix-tcd and 
A small quantity id irrrgnUrly rt;- 
m all diroctiona by the imperfectiona of the 
ifj whioli wfl nro irnabled to see the swtacc ; 
iMh pralcr portion i^ abaurbcd by iLu bi>dy. 
UmI n^tecl all the rayn appear white, ihoae 
tbeu Kcm black ; but uiott suhBtaocea 
dBeompoiin:! till 'thitc light which falla upon 
r>^ -4;] abtorb the rest. A 

' nlttite, and alMiorbs the 

N;irt'.; t^lAU -iliyurbi almudl all ibi: culurj 



except red. Yellow cloth reflect* the yellow ray* 
moflt abundantly, and blue cloth those thnt srr blue. 
Coiuequently color is not a property of mutter* 
but ariara from the action of matter uptin light,^] 
I'hui a white ribhon rcfle^rts all the niya, but whcai 
dyrd r<^l thr pirtlclfa of theailk acquire thr* proiM«rty 
of rettccting the red rays mtMt abandartlly iiiid otf , 
ab«jrbing the others. U|>on this property ofj^ 
ttne(|aal absorption, the colors of transparent lucdift 
depeod. For they bIm receive their color from 
thrir power of stopping or abfuirhing f<imc of tlw 
colors of white light and transmitting others. As, 
for ejiHniplc, black and red inks, though equally 
homogeneous, absorb difTerrnt kinds of rays ; and 
whcji exposed tu the sun, they become heated in 
differoDt degrrrs ; while pare water sccmt to trans- 
mit nil myi djually, and is not sensibly hrBte<1 liy 
the passin;; light of the sun. The rich dark light 
traosmicted by a smalt-Muc fingcr-glnAS is. not ^_ 
I:<jmogeneotis color, like the blue or indif;n of tl 
ffpectmra, bat is a mixture of all the colors uf «hit»- 
light, which ilw glass has not abaurht^d. The colors 
absorbed are sacb as. mucd with the blue lint, 
would form white light, When the spti-trum of 
Reven colors is viewnl through a thin phite nf this 
^lass, they are uallsd visible ; and when thn pUte 
is very thick, every color is abiwrbod between the 
extreme red and the extreme violet, the iutrrvaL 
ben^ perfectly black : but if the sjifctrum be viewcdj 
through a certain tliickne»s of thr ijlais intrrmrdiat« 
between the two, it will be found that (Ijc middle oC 
the red space, the whole of the orange, it x^'^t part 
of the green, a con.tidcrablc part of the blue, a littl 
of the indi^, and a very little of the rlolet. raniah*. 
being absorbed by the blue gU^ ; and thnt the 
ypUow rays occupy a larger space, covering t^rl of 
that fbnnef4y occupied by the orange on uue side* 
and by tlie green on the other. So that the bli 
glass obsi/rhs the red Itffht, whioh, whcu luiral' 
with tlic yellow, constitntes nrangf • and bU<» 
absorbs the blae light, which, when mixed with the 
yellow, fortus the port of the grurn spitce neit toi 
the yellow. Hence, by absorpliun, green light 
decompot^ed into yellow and blue, and orange light,-' 
into yellow and red. Consequently, the orangvj 
and green rays, though incapable of decomp««iti«w 
by refraction, can be resolved by absurpllun, and 
actually consist of two different colors iKiursiing 
the same degree of refrangibility. DllTurcnce of 
color, thercDore, is not a test of difference of re. 
frangibihty, and the coodosion detluccd by NeTt,-lon 
is no lon^vr adousBibh* as a general tnitli. By thi^i 
analysis of the spectrum, not only with blue gla«J« 
but with a variuty of colored media, fi'it David 
Brewster, so justly celebrated for his optical dis- 
coveries, has proved, that the solar speotniu oon- 
usts of thrre primary colon, red, yellow and blue* 
each of whioh txitta throughout its whole extrnt, 
bat with ditferent degrees of inteiu/ty in difTerrnt 
ports; and that the superposition of llteat* thrcu 
produces all the seven hues aocurding as each (iri* 
mary color is an CKCftM or defect. Since a crrtaia 
portion of red. yellow, anil blue rays constitute 
white light, the color of any point of the 8p#(*trum 
may be considered as consisting of the predomi* 
oating color nt thut point mlted witli white light, 
Coaseqoenlly, by absorbing thf cices^ of imy color 
at any poiut of the spectrum above what i« necea- 
sory to form white light, such white ligjht will 
appear at thit point a never mortal eye hwked 
upon before this experiment, since it possesses the 
remarkable property of rcmainlDg tba wmc aftrr 
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my nutnbcr of refractions, anil of being capable of 
decnrapasition b}r absorptiou alone. 

When the prism is very perfect und the sanbeam 
•mall, so that the spectrum roaj be received on a 
sheet of white paper in its utmost state of parity, 
it preaenti the appearance of ■ ribbon shadrd with 
sU the prismatic colors, hafing its breadth irre^- 
larly striped or subdivided by an indeftnite number 
of dark, and sometimea black, lines. The greater 
number of thcsD ruyless lines are so extremely 
narrow that it is impossible to see them in ordinary 
csrcum stances. The best method is to reeerve the 
apectnim on the object glass of a telescope, so aa 
to magnify them sufficiently to render them visible. 
inut experiment may also be made, bot in an im- 
perfect manner, by Tlewing a narrow slit between 
two nearly closed window-shutters through a very 
etceUcnt glass prism held dose to the eye, with its 
Tefrscting angle parallel to the line of l^bU When 
tiie spectrum is formed by the sun's mys, either 
direct or indirect— as from the sky, elouda, rainbow, 
moon, or planets — Che bUek bands are always found 
to be in the same ports of the spectrum, and under 
all ctrcumxtances to maiutaiD the same relative 
positions, breadths, and intensities. Similar dark 
lines are also seen in the light of the stars, in the 
electric light, and in the flame of combustible sub- 
Stances, thou^ differently arranged, each star and 
each flame having a system of dark lines pecolinr 
to itself, which remains the same under every 
circumstance. Dr. Wollaaton, and M. Praunhofer 
of Munich, discovered thfw lines deficient of ruya 
independently of each other. M. Fratmhofcr dis- 
covered that their number extends tu neuriy six 
hundred. There arc bn^ht lines in the solar 
tpectmm, which also maintain a li.ted position. 
Amongthe dark hues M. Pniunhofrr selected seven 
of the most remarkable, and determined their 
distances so accurately, that tbey now form standnrd 
and invariable points of reference for meminring the 
refractive powers of different media on tbe rays of 
light, wfaiiifa rrnders this dcpartmt^nt of optics as 
ciact as any uf the physical sciences. These lined 
are designhted by the letters of the nljihubet, begin- 
ning with a, which is in the red near the end of the 
spectnim ; c is farther advanced in the red ; v is 
in the orange ; ■, in the green ; r, in the blae ; 
c. in the indigo; and ii, in the violet. By means 
of these fixed points, M. Frannhufcr has ascertained 
from prismatic observation, tbe re (Tangibility of 
sereo of the principal rays in each of ten different 
■abstances solid and liquid. The refraction in- 
creased in aU from the red to tbe violet end of the 
Bprctram ; but so irregularly for each ray and in 
each medium, that no law could be discovered. Tbe 
rays that are wanting in the solar spectrum, which 
occasion the dark lines, ore possibly absorbed by 
the atmosphere «f ths su. If tbey were absorbed 
by Che earth's atmosphere, the very same rays 
would be wsnting in the spectra from the light of 
the tiled stars, whirJi is not the case ; for it has 
already been stated that the position of tbe dark 
lines is not the same in ipcctra from >tar<light and 
from (he light of the sun. The sohir rays reflected 
from the moon and planets would, most likely, be 
modified also by their atmospheres, but they are 
not; for the dark lines havo precisely the same 
pomtions in tbe spectrs, from the direct and re- 
flected light of the son. 



ILLUSTRATIONS OF BOTAN" 
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Class XX.— GvN\NOMA. Tbn* 



I 



Staaww aailod lo the itrle. 

However tbe plants of other elaasei 
us by their fragrance, their lovely colors, 
shapes, it is in Gynandria that we most 
curiosities. ()n contemplating its gcnerm 
imagine the flowen to represent the 
ohjects. some like batter6ies, bees, 
ruus other insects, are extremely 
e>'rn resemble reptiles, and others are so 
monstrous, that the fancy is in vain 
Aimilitude ; yet there is seldom any thing 
in their appearance— on the contrary, the 
ore of great beauty. Tbey are decked in 
delicate and vifid colors — some with a (ins-; 
texture — others shining as if varnished, 
places of growth are no less varied : many i 
ornament our damp meadows and v 
them add a beauty to tbe dry chalky 
South. The Ueo flower and Fly 
recognized. But it is in the tropi 
they are seen in all tlieir splendid and 
beauty, in Bra2il, in Sumatra, and otfaeg 
regions, different of the family of Dea^ 
Onctdium, and others, hang upon tbe bi 
and climb from tree to tree, forming ever4 
garlands of surpassing magnificence and fin 
yet without earth to support then, seemh 
rive tbeir nourishment from tbe damp of 
ing air, though in truth they shoot tbeii 
Itbrous roots into the stems and branches 
tbey cling. 

Note, — The Bee flower, and other 
deous pUnts. have often been transp] 
gardens, and not flowering the next year are 
to be dead. Ibis opinion is too gensral a 
nation : it is nsii:illy two or three y 
will fully recover themselves after 
and produce flowers. This is the 
Evetlostiag Pea, and others. 

Class XXL~MoNOECiA. Eight 




\k 



SlaiTftu In crte ftoivcr. ityVi In anuth«r 

It was observed that the class Icosandria < 
almost all oar fruit trees. In the present 
lowing are placed the greater pert of 
trees. Their flowers for the most part, 
those of this climate,) are small, inaignifif 
to be found m the very early sprittg, bclbrei 
make their appearance. Tbe sUmen bearing 
are mostly in drooping catkins — the piitil 
ones near, bat diAiinct from Umn, upon 
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lUi b the case with the Nut tree, the 
iyit, the Blreh, the Bach, the Hornbeam, and 
<^Bk, bU of DatiTc growth. Porogri climei, 
bath tctnprrate and tropical, add their contribution. 
Btxmd Pmit tree, the Cocoa Nat, the Sago, the 
tY««, the Mulberry, the Chenut, and the 
•R loo Emportant lo be omitted. Thic 
~o«a not oonfino itself to trees. We 
llu vvrj nunerouB bmily of the Sedges, the 
Nettle, the beautiful Amaranthua family, 
ia, and the cahou< Arumi, to join them — 
" lait order, the Cabbage Palm, the ez< 
niUea of the Pioe trees, the Gourd and 
*'- ' Caitor Oil plant, and many othera 
■i the moit beautiful, at Least oue of 
' 1 4nd extduive arrangements. 

Clua XXn.— Dj^ciA. Thirteen orden. 



tad aitf\*» la diOarral ftowan. upOntfUSlnal plajdf. 






Prw piaati o{ Ditrcia are coltlTAted for ornament. 

iIbb in park accuery — thuii^h many for tholr 

Dwamlcal oaea. The very numcruui Willows here 

an important mnk. Some of them, with the 

trees, the Screw Pine, the Piatacbia, the 

r, dw Yew tree, and theNntmcg, arc tbe largest 

These are occonpuoicd by many 

af geiMral interest and value — the Hop, tlie 

Miailetoe, the Hemp, the Spinach, cite 

Bnlchtr'a Broom, and the Nepentbes dia- 

or Uie Pitcher phinl — one of the most 

n<tiiirc*a wotttlers. It is furaiahed with 

to the leaves, which are shaped and 

pitchers, provided with a moTeablc lid. 

B the pitcher becomes filled with water, 

nia or dew, the Ud shuts down closely 

,lAUe it U prevtmted fnim taming over by 

tochcd to Ihc. toji, at tlir back ur joint of 

tVben the pitcher becomes empty it6 lid 

lo let in a freah supply ; and in this 

kOflr a store of limpid water ia preacrTed. 

iCt grow in China, and iu the swampa of the 

and arc by no means r«re in cultitatioa 

vmatry- 




Clan XXIll, — FoLToaMtA. Two ordai. 



F)mv. perftet or luptrftct, upan th« sano or difftraut pUats, 



%^ 



V la 



Of flowering plants this class ends the summary : 
it combines Uie last two. A rather amall clasa, 
containing but one Britieh genua, and that of neither • 
beauty nor valae, the Orache. Our gardens, grt'cn- 
hooset, and houbooafls, deriTe much of their beauty 
firom the Urg« and b«MtiAil bmily of the Acacia, 
one species of which yields the Catt^u — another 
Gum Arabic. The Mimo»a family, among which 
ia the elegant Sensitive plant. The Teratrum, is 
not only uaeAil, but ornamental. The Pan Palm, 
which is the only European species of that noble 
family — while the whole concludes with the well- 
known and valuable I^ ; valuable not merely as 
fumi&hing a luscious gratifying fniit. bat one which 
aHbrda the chief food to the Grecka, Syrians, and 
inhal]itants of surrounding countries. It is one 
species of the Pig. Ficns elaadcui, which yields tlio 
Indian rubber of commerce ; and aiiotbrr of thrm 
ia the far-famed Daniao tree, sacred in Eastern «tory. 
This wonderful production is of immense migni- 
tade, stretching its branches aronnd, and throwing 
down stems, or rather roota, at intervjUs— tlicse 
increasing, support and nourish Ihe overhanging 
fufiage, tuitil at length a whole foreac ia formed frvu 
a single plaiiu 

" It was a goodly ■ifht to »m 

Tb«l verwrahl*- ic-. 
For o'er tb» lunn, Ur id. 

Fifty atiKigtit L'Vufiii' b»ihj. 

And mat>) ■■ . , Uni ibvol 

Slrniglit, Itke » plummpi, prviM UtwnriJ* Uif gtooud. 

koate on Itir lowt-r liou^lii, Mrtiirh cruit Ihctr nmy, 
FiKfou lli#!r iwkfdfd (iiirr*. rnuiid krvd r>i\iml. 
WlUi niJinx It ring luiJ Mild c<-pt<>ruan woaiwl : 
boioe to U>* {ittKUoi; wiQtl. at times, witb sway 

Of gtnUe motion in^uuc. 
Olhvra of jrnuoMir grow Ui. uimn Vil. ««r» hung 
lik« «UHW-drofM Trom (ho c-nvvm'* frvttAd bvtghL 
OfiMilb v*ii« amootli aiut r«kr to ibfkl, 
Niir wv«(l* nut brivr* dproim il t)i» nulurxt fltwr ; 
An«l lhriiut;h iht Inafy rii|ir mIiIcIi tiowirr'd It u>r 
CatiMgleofna (if obi!i)u»r'i1 l();ltL 
So llk« • Iviuplr did It »v*m, Ihiil Utrrt 
A pious brait's firsl itnpulK would Im [iraycr." 

Svctnar. 
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Clan XXIV. — Cktitogaiiia. 




<> T 



Thit clus contains all thoM plants which hare no 
ftowers. They are dtTided into the orders of Fenic, 
MosKK, HepaticR, LdL-bens, Alga: or Sea Weedii, 
and Fnngi or MusbroomH. 

Upon B review of the cluscn we find tbat the 
iD0«t ii^uL are the Srd, which prodacts our com 
and fp-aas. "Hie 12th, which furoiahes «o many of 
uur fruits, antl the 'il.tt, to which belong moat of 
our timber trees. Wc shall also find that all the 
plants of the 12th, 15th. and 19tb may be used m 
fuod witliout danger. Tlioae cIbmcj which contain 
the greatest unmbrr of plants are the 5th. 6th, 
lltth. and 19tb. llie must beantifut are the Gth. 
12th. 13th, 16tb, and 17th. The shortest cksaes 
arc the Ut. 7th. <Jth. and ISth. The most cnrions 
plnitLs, with a ft:w exception*, are found iii tJie 2Uth, 
2lBt, 2'ind, and 23rd ; aad the most mioute in the 
24 th. 



ANIMAL STRENGTH. 

Or all the first movers of machinery, the force 
derived from the strength of man or other anitnalg, 
waa first tued ; and notwitlistatxting (hr great 
power to be obtained from wnter, wind, steam, 
heated air, Ace. the strength of auimob continues 
in a roultitiide of coses not only Co be the moat 
oonrenient, bnt the only applicable source of power. 
As horsea were formerly emplgyt'd for the same 
parpoae as water-wheels, winduulla. and steam- 
mgioes now are, it baa become usual to calculate 
the eflecC of these machiueji as equivalent to so 
many horses ; and animal strength thas becomes a 
•ortof measare of mechanical force. From these 
circumstances it is desirable, that a correct estimate 
should be had of the real strength of those animals, 
employed for mechanical purposes ; but from the 
nature of sniinul organization, and from the variety 
of ci re u III stances in which the living bring mny be 
placed in the exertion of its strength, it is im- 
powible to come to any invariable standani; and 
all that is left for as to do, is therefore to collect 
together the re«ulta of many experiments, and take 
the avcmge of the whole. Wc will here present to 
oar readers, a condensed account of all that is ytt 
Ifnnwn on tliis Bubject. 

Mlien on animal is at rest, and exerts its strength 
Agoiiut any abstiiclr, tbtrii the force uf the autroul 
is greatest, nr the animal when ^tnnding still, «*iU 
support the greiUeet luud. If the aninud begins to 
move, then it cunitot support so great a load, be- 
cause a part of it» strength must be employed to 
effect the roolioii, and the grrater the itpred wllh 
whirlt the animal moves, the lrs» nill V- the fnrco 
evrrteil tm the obsUrle, or the less will be the load 
which it is able to rjirry, for the grcntrr will be the 
portion of it* stn-nsth directed to the movement of 
its own body ; and thrre will be a spred «ith wh)i.-b 
the vnimftl cait move aud carry do load, but where 



the whole of its strength la employed ia 
its velocity. It is clenr that ia the fint 
thefo cases, tbc useful elTcct of tlie 
nothing, in a mechanical point of vieir4 
must, however, be a certain relaCioa be 
load and the speed of ttie ■aimal. in ^ 
aB(*fBl effect is n majdmam. It has bei 
that the mechanical effect of any animal 
during a given time, ia greater when tlu 
moves with one-third of the greatest veloc 
which it can move unloaded, sod the load 
bears is four>iilntlu of that which it can on] 
Thus if a min can move through 7^ fc* 
second, for ten hours a day. when he ia i 
and if the weif^bt whii-h he is juat aUe to 
336 lbs., then the greatest mediamcal efei 
obtained when he move at the rate of 2^ 
second, whirh is ^ of 7|, and when he 
load of liO\ lbs., which is four-ninths of 
The nierhaoiad effect of any animal depei 
the load whieh it corrit's, and the speed wi 
it moves, conjointly ; and thus to find the 
cal effect of an nnima), we have only to 
the load by the Epeed ; hence the mechaid 
of a man carrying a load of 60 lbs.. a.tiA i 
the rate uf 3 feet in the second, is the ssa 
of a man who moves with s velocity of SI 
second, and carries a load of 90 lbs., for 
2x00=180. 

We have a few scattered hints on tlic i 
animal strength, from Smestoa. Euler. Dm 
Bod others, but it i> to the labours of Coa 
vre are jirincipally indebted ; aud the i 
portant of his results we shall therefore p 
the reader. 

If the average weight of a roan be takea ftl 
the quantity of action which he furmshe* 
up a stair will be 25IJ0 lbs., rnihcd one yar 
minute, and a man wilt with convenience 
a stair 4H(I iba., through lUUU yarda. la 
of exertion it was found that llie quantity 
of a man loaded, was to one unloaded 
two. It must be remembered, howef 
quantity of action is a very diflereut tl 
UAct'uI rtfect. When a man goca up a stair 
hi£ quantity of action is the greatest poi 
bis useful effect is nothing. M'hrn he is 
quantity of actiua is less, but his oselii] 
more than formerly. In fact, it 
Coulomb, that the gntatcst us^ul effect 
dueed when the weight wtiich the man 
0'75ti, or ) of his weight ; or aasnmiDg 
of the man to bo 150 lbs. as before, the 
be 112} lbs. 

When a man travels unloaded on a lerd 
several days, be can hardly walk more 
miles a day. which gives for the quantity < 
u:tion In this way 7700 lb&., carried 109 
The quantity of action of a man walUnig 
is to that when he walks on o level road, «« 

The strength of mt-u accordiiif; to didTcrrnft 
is very different, as the fuUowiug table will 

NsUvM or U lib Ih« hnocU. Wtll 

Van Dieman's Land 
New Zealand - - 
America - - - 
France . - - .. 
Kngluiid .... 

According to Ttobert.inn HurhnnKn, thi 
strengths of men in working a punip, in 
wineb, in riogtng a belt, and rowing a bu: 



30 


6 


31 


8 


38 


7 


09 


% 


71 


i 
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100. 167. 227, sDd 1H». AoDonStn; 
ui ordiniuy workmaii )» ftble to luc 
toob for a ahcrt tiine, with th« 
Dtt them. 

lbs. 

1^ kiufc. with a force of - - • 100 
r with two buds ..... 100 
driver, one hand ..... 84 



30 bench rire handle ... 

and awl, rertically • • . 
las handle, turtitni^ .... 
aad phc-r«, eompressing . . 
jiUne. tioriaontnily .... 
Off thumb vice .----- 45 

law 36 

bit, revolving ... - . - 16 

driveri, or twisting b; the 
or Auger* only H 

B waa formerlj much employed in the 
fl( muhiaery, and oooLinaea ttUl to be 
■ooooat it it aeoeaaarr to direct our 
re of the average force of thia 
■treogth of the horie there ii aboat 
of opinion, u that of man* 
Snicaton atale the strength of a 
Talent to five men ; whcrL-as the 
it seven. Probably the truth 
be t ween the two, and we may with 
Mtimate the strength of a horvfl to be 
k, at a dead pull. It is however to be 
compttnngthe strength of a liorso with 
, thai the most advautageoas way to 
Crength of the one, ii the least ad- 
other. The worst way to apply 
horse, is to make him carry a 
hill, while the structure of a man 
well for that purpose ; wherefore tlirec 
bcftrieg a load uf 100 Iba., will procet^ 
hill, than a horse with 300 tbs. 

of applying the weight of a horse, 
draw a loaded carriage. A horse 
and endesTOuring to draw, bends 
and inclines his k^, bringing his 
earth, and thiA he nill do the 
the effort he uiukeii- In thia way 
that the effect will dejicnd in some 
his own weight, and also upon the 
on bis back. It is therefore useful 
beek of a horse when in draught, 
tint sight it might appear a hindrance ; 
skilful nf tbofie who mansge draught 
aware of this fact, adjust tlie load 
) cart^ or carriage, sa that the shafts 
n of the weight upon the horse's back, 
1 operate* with the weight of the 
dimioibbing the exertion of strength 
for draught, which marc than compeoiiHtes 
Irden on the back. The best disposition 
a while the horxe i^ drawing, is to be 
to the plane of the collar upon his 
1 shoulders. When the horse is standing 
position of the traces is rather inclined 
from the direction of the road, hut when 
leans forward to draw the load, the traces 
k nearly parallel to the road. If the horse 
in drawing a sledge or any other thing 
rbeeU, the inclination of the traces to the 
vary with the proportion of the friction 
with the pressure. Thos if the friction 
rd of the preasure, the inclination of the 
the road, will be according to a table, (see 



way 



Gregory's Math. p. 241.) iH^'\ and the same table 
will give the angle for other proportions of friction 
to press lire. 

When a hone is employed in a gtn, as is of^en 
practised in grimling and thntshiug mills, it is 
desirable to give as great a diameter as nonibtc to 
the circle in which the animal walks. It is clear 
that Hince a reciirmcsr motion ti easiest for the 
horse, and that with the same velocity the centrifu- 
gal force will be less in a large circle, than in a 
small, which will proportionately lessen the friction 
in the trunnioos, that it Is advantageoua to have the 
diameter of the gin circle huge. 

In practice, it may be stated, that the diameter 
of the gin walk ought not to be leas than 26 or 30 
feet. 

Mr. Tredgold gives the following view of a horsc^s 
daily labooTi and maximum velocity unloaded. 

DlT«ctlon of UtKiiir Uaxlnium ▼•loclty In mths 

pvr boor onloraed. 

14-7 

10-4 
d-i 
7-3 
6*6 
6*0 
ft-5 
5-2 
4-9 
46 

l^iking the houn of labour at 6 per day ; the 
same author assigns 125 lbs. as the maTimum of 
useful effect, moving at the rate of .1 miles an hour ; 
and regarding the expense of carriage in that casd 
OS I, he gives : 



Milea pfr bour 
2 
3 

34 
4 

5 



Proportloml «Kp«i»r 
1-125 
1 

V02S2 
1125 
1-333 
1-8 



Movttif rorea. 
IGG 

ie& 

104 

83 
62-5 
41-G6 
5fi-5 



Mr. Trcdgohl states, that a horse working; 6 hours, 
will raise 2'ijO lbs. one mile. Mr. Bevau makes 
the number 20HO. 

According to Desagullers, a horse's power is eqiu. 
valent to 440UO lbs. miFcd one foot httrh in one 
minute of time, Smeaton makes the number 229 Iti ; 
Hachette, 28000 ; and Watt. SliOOO. 



LIME IN AGRICULTURE. 

QcicxLiiiB, In Its pure atate, whether in powder, 
or dissolved in water, is injurious to plants, nrass 
is killed by watering it with lime-water. But lime, 
in its state of combination with carbonic arid, is a 
useful ingredient in soils. When Itme, whether 
freshly burned or slacked, is mixed with any moist, 
Hbrona, vegetable matter, there is a rtrong action 
between the lime and the vegetable matter, and they 
form a kind of compost together, of which a port is 
usually soluble in water. By this means, matter 
which was before comparatively inert, becomes nu- 
tritive ; and, as charcoal and oxygen abound in all 
vegetable matters, the lime becomes converted into 
a carbonate. Mild lime, powdered limestone, marlsi 
or chalks, have no action of this kind upon vege* 
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Xab\ii matter; by their sctinn they prevent the too 
rapid dfcomposition of sutMtaaces already fUswIred, 
bat th?y have uo tcudmcry to form soluble matter. 
Prom ibnc circumstance it is ob^Honii, that the 
opcn&tioD of quicklime and mnrl, or ch&lk, dppcnds 
upon principici altogether dilTercnt. Qmcklime. in 
the ai^t nT becoming mild, preparer toluble out of 
iiMolublr matter. It in upon this circumstance that 
the oprratinn of lime, in the preparation of wheat 
cropn drjirtulii, bdJ its efficacy in frrtilizing peata, 
imtl in brining: into a state of cnltiTstion all »oUa 
abounding lu hard routti, or dry fibres, or inert tv- 
getable matter. The solution of the question, wbc- 
tiler (juicklime ought to be applied to a aoiI, dc- 
prndx upon the quantity of inert Tegctablc matter it 
contAins. — The solution of the question, whether 
mar), mild lime, or powdend limestone, ought to be 
applied, depcndi upon the quantity of calcareous 
matter already in the »oU. All soils are improved 
by mild Jime, and, uUimat<-ly, by qnickltme, which 
do not efrrrveact! with acids ; and sands are more 
benefitted by it Ihan clays. Whrji a soil, deficient 
in calcareons matter, contains much soluble, vege- 
taUe manure, the ippliL^ati'm of i)U)cl:lime should 
nlwayi be avoided, as it rtthrr tends to decompose 
tbe aoluble matters by anitini^ to their curbou and 
oxygen, lo as to become mild lime, or it combines 
with the soluble matter*, and fnruia compounds 
bsrinjT less attraction fnr water (ban tbc pure vege- 
table mbstancc. The caite i« the aime with respect 
(o most animd manures; but the operation of the 
linae is difTereut in ditftrrent cases, and depends upon 
the DDtnre of the animal matter. Lime forma a 
kind o( in«olable soap with oily mntters, and then 
f^adually dccom|ir>!ipi* them by sepnratinp from them 
oxygen and carbon. It combiner, likewiite, uith the 
Xnimal scid^i. and probably (isj-ists iht-ir decomposi- 
lion by ■batmitin|L; cnrbonnceous matter from them, 
•inmbine*! with nxy»rn ; ami, ronsequrntly, it must 
render them \csi nntritivc. It tends to diminish, 
likewise, the nutritive powers of albumen, from the 
anme causes, and always destroys, to ■ certain ex- 
lent, the efficacy of animal m.-inarea, either by com- 
bining with crrlaiii of tbrir cirments, or by giving 
to them new arrnnircnienta. Lime should never be 
applied with nnirmU manures, unless tlu'y are too 
nob, or for the purpose of preventing noxious 
effluvia. Il Is injurioui when mixed with any com- 
mon dung, tending to render the extractive matter 
jusoluble. In those c«ars in which fermentation is 
usefiU to produce uutrinteot From vegetable sub- 
■taaoei* lime is always eUicadgus, as with tanners* 
btrk. 



7b /*e Editor. 

8in— If you could oblige me by tbe msertion of the 
f^rflowiag origlnid article in your very valuable 
journal, you would much oblige a coiuUnt reader. 



THEORY OF THE PRODUCTION OF 
METEOROUTES, OR METEORIC STONES. 

The proposed theory ia founded upon the follow- 
ing (acts, viz. 

1. Meteorolites are entirely composed of iron, 
niekel, and aometiines ■ small proportion of cobalt. 

2. The three above mentioned metals arc the 
<kily three lusceptible of magnetism. 



3. Their descent kia alwtya beta 
by electric pbenomeu. 

4. Wherever thpre ia an elcctnc rnrreni 
always a current of magnetism at right an( 

5. Iron the moat abandaot formi tfa 
proportion of their balk. 

A. They arc never found except in 
nickel is found. 

Is it not very probable that the eff 
powerful magnetic currents (set in aclita 
electric currents at or before the time of i 
scent) may attract the above named oietilt 
earth, and at the annihilation of the oppa 
tricitiea the magnetic currents being de^ 
metals nnattracted or unretaiikcd by any 4 
through the atmosphere, become attraotivs 
other, funn raassea, wbicU from the beat 
by their rapid descent are fused, and 
agnin to the earth ? 

Profcs»or Urande's Lunar Theory fe^mt 
very improbable, when we consider thu 
inruls above mentioned onfy arc found 
into their rompositton; — on account of 
depth to w4i{ch they penetrate into the eart| 
descent, the force not being so great as 9 
ought to have acqoired in travelling from 
to our earth ; also it appears very itnpro] 
any force, hntrever conci-ntrated, eoold im] 
of their usual small aize from tbo 



the extent of «tirface presented fur the a] 
of any force seems fnxaflBdent; and 1/ I 
from a volcano in the moon, would yoa t 
traces of sulphur ? 



MISCEU-.VNIES. 

Anxirer to Query ISA. — Tlie materiali f^ 
printing inks are as under; — 

Rtd — Mineral orange rod, 2 oz. ; Chii 

los. 

lihe — Celestia] blue, 2 ob. ; mazaripe td 
Green — Mineral green, }ox. ; chrome g1 
/Jroirn— Burnt umber, i ox. ; roee pifl 

English Vermillion, 2 drams. 

I^lae — Prussian blue, ^ot. ; Indian red 
Lilae Pynk — Mineral pink, 2 ox. ; satin 

French chalk. 3 ox. 

Orongt — Mineral orange, 1 ox. ; cfaron 

2 ox. 

0/«e*— French blaclt, 4 A. ; lamp blad 

rock indigo, 2 oz. ; Indian red, 2 ox. 

The above colors to be ground in print 
oifih. 

Ej-tirpclinff WtfdM, — Weeds may be 
from ^^un in|; on gravel walks by watering 
with salt and water. The salt will uto 
weedR alreedy there ; and if these art 
should, of conrse. be hoed up and i 
SMerbeme Mcrctuy. 

Fluid for Wriiinff on Knife-bladei, 
Pound and mix together intimately ^ox. 
\ oz. alum, and \ ox. riaU ; (Ken put in a 
of best vinegar: afler ttamling two or 
take yellow Kwp and spread it thinly oDdj 
on the urtick to be marked, and write wit 
mon qUill pen. 



JMrMVM.—Friattil by P. FaAircii. (. While Horse Uii*.U\\««.iiA.—V^>iVub«ft^>jW. B«mM>. Il.riii 
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ATMOSPHERIC RAILWAYS. 

Pntitmaiie Trmiport. — In the yetr 1824, the 
fngcoioiu Mr. John VallADce, of Brighton, took 
out ft patent for ft mode of employing the attnral 
pressure of the atmoftphere, operacing upon a partial 
Tacnum, for the purpose of transporting persona 
tod goods with extraordinary rapidity from place to 
plftce. He proposed to constrnct hollow rylinders 
of cast-iron, fufficientlj large to allow carriages with 
paaaengers and goods to pass throuj^h thrm. A seriea 
of Iheae cylinders were to be uuitrd. and extend 
from town to town, and the junctiona made suffi- 
ciently air.tight to admit of a rarcfartion of the air 
within the tube, by the continued action of power- 
ful exhausting machinery at one end. The carnages, 
which Kere to tntvel inside of this tube, were to be 
of the B.imc cylindrical form, and very nearly of the 
same tniusTersc dimensions, so as to constitute, in 
eflfcct, pistons, which wiire to be itnpclled by the air 
rushing in at one end of the trunk, to restore the 
equilibrium, or fill up the vaonous space mechaai- 
Cftlly produced on the opposite side of the pistons. 
A model, on a sufficiently large scale to test the 
efficacy of the jirinciple and mode of action, was 
Bet up on the patentce'i* prexnises at Brighton, and 
many^ persons were thus b/tnen through the tube. 
Notwithstanding this demonstration of the correct- 
lieu of the principle, sufficient subscriptions were 
BOC obtained to carry the plan into effect on a greater 
scale. A notion was rery generally r-ntertained that 
the scheme, if feasible, could not be carried Into 
inctice on an extensive scale, and at a cost that 
voald repay the subscribers ; to this circumstance 
B&ay also be added, a fear that the extraordinary 
mode proposed, of travelling in the interior of a 
tube, would not accord with the taste of the public 
The latter objection was, however, obviated by a 
Dorel arrangement of mechaniiim, which became 
the subject of a patent granted to Mr. II. Pinkus, 
whose invention consists in transferring the action 
produced upon a pi<rtoD or dinphragni, moving in 
the interior of a tunnel or hihe, lo its exterior, by 
connecting a vehicle or machine, situated within the 
tube, with a car or carriage without, tu which the 
train of transport carriage* are attached. A work- 
ing model of this invention was first exhibited in 
Wigmorc-strect, CsTendish-squnre; and thus this 
aingular mode of transport gained considerable 
celebrity, the princtplt! upon which it is founded 
being ensenlially correct. 

Mr. Ptnkos's arrangetnents were loaded somewhit 
with unnecessary machinery, and the continuous 
nlve was not sufficiently perfect to ensure certain 
success — though as the first Application of a new 
principle it deserves the greatest praise, and his 
more fortunste successors, Messrs. Clegg and 
Samuda. are indebted to him for every thing except 
the minor details of the valves, rendering them safer 
and more easily worked. In this improved condition 
it is that the atmospheric rail-road is now engaging 
the public attention. To explain its general princi- 
ples and construction, we give two extracts, one 
from the " EnKincer's Encyclopedia," — the other 
from a ** Pamphlet published by Messrs. Clcgg and 
Samuda," and to which latter we beg to refer oar 
' readers to estimated profits, expenses, advantages, 
* ftc., of the undertaking. It may be had at Wcole'a 
ArchitiKtural Library, Holbom. price Is. 

** He pneumatic railway admits of arveml me- 
thods of application, in each of which the dimeo- 
AoM, economy, and details, vary. On a line of 






roftd where the transit is very great, aa, for exaa 
between Liverpool and Manchester, a double 
would be required, the eylinden of which, A* 
patentee states, shonld be 36 Inches in diazoelVp: 
and so moulded, as to be of the ftverage thickoni 
of three -quarter! of an inch ; that is, the lowtf 
6emi>circnmfereace to be three-quarters of an iochi 
and enlarged into a series of rings three feet apart; 
so as to be H inch thick where the rings occur; 
thus giriog the lower semi-circumferenoe an areragt 
thickness of seven-eighths of on inch. The nppc. 
«emi.cireumference need not be of a greater aicrafl 
thickness than five-eighths of an inch, when disposei 
into similar rings. On a single line of road, whsrr 
the transit is considerable, the size of the cytladm 
may be increased to 40 inches diameter, and be Ot 
a proportionate thickness ; but when the pneumaCK 
system is combined with a common rail-road, tliatis, 
laid between the ordinary rails, aa a medinm for 
transmitting motive power to carriages runniug la 
the usual manner on rails fixed upon blocks, the 
cylinder not having to sustain tbe weight or aottM 
of tbe loaded carriages, may be reduced to 28 inabw 
diameter, and half an inch thick : and when Aft 
system is applied to draw or propel barges on cai)ftl% 
(which is also contemplstcd by the patentee.) 4 
cylinder of only 22 inches diameter. Uid dowa bi 
the towing-path, he considers to be folly adeqsotlt 
The length of the pneumatic tube will be equal ta 
the whole length of tbe railway or canal to whidli 
it may be applied, and it shonld be east in portiflM 
of the greatest length possible, in smooth nald 
moulds, sothot their inner sides should be verycrM 
and true, and they ore to be connected by the ordi- 
nary socket joint. 

" Figure 1 , is a general elevation of the rulw^i 
with A train of carriftgea passing over it. 

" Figure 2, is a plan of the railway, with thi 
upper surface of the pipe, at the part oontainia| 
the entrance separating valve, removed, to show iO 
coostniction. 

** Figure 3, Is a longitodina] leciioa of tbe ndl< 
way, showing the coBneotion between the piston ni{ 
the trnin carriage, and the method of Ufking dri 
continuous vmItc. 

** The moving power is communicated ta th| 
trein through a continuous pipe or main. A, UU 
between the rails, which is exhausted by air pam|i 
worked by stationary engines, fixed on the road 
aide, the distance between them varying from onet) 
three miles, according to the nature and traffic 
the road. A pistoo, B, which is introduced ialj 
this pipe, is attached to the leading carriage in M^ 
train, through a lateral opening, and ia made tt 
travel forward by means of the exhaustion in 6tHl 
of it. The continuous pipe is fixed between tfal 
rails, and bolted to the sleepers which carry thevi 
the inside of the tube is nnbored. hut lined or oeoM 
with tallow one-tenth of an inch thick, to equalli 
the surface, and prevent any unnecessary frictMl 
from tbe passage of the travelling pi&ton thro«|jl 
it. Along the upper surface of die pipe is • enm 
tinuoDs alit or groove, about two inches wide. Thi 
groove is covered by a valve extending the whdl 
length of the railway, formed of a strip of h^fhm 
rivetted between iron pktes, the top platen bdfll 
wider than tlie groove, and serving to pie*ssit fli 
external air forcing the leather into the pipe whM 
tbe vacuum is formed within it ; and the lowe 
plates fitting into the groove when tbe valve ia stud 
makes up the circle of the pipe, and prevents Ihl 
air from pasting the piston; one edge of tU 
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irely held down hj iron ban, ttf a loa)(i- 
out on the pipe, «nd allows the leathor 
Ihe platca and the bar Co act u a Kiage, 
a oommon pomp vatre ; th« other edge of 
lUU into A groove which cODtaios a com- 
beea'*wax and tallow : thii composition 
the temperature of the atmosphere, and 
fluid when heated a few decrees above it. 
Talve i% a protcctiog cover, which serves 
it from snow or rain, formed of thia 
ran, about live fftt long, hinged with 
asd the ead of each plate underlapa the 
the direction of the piston's motion, thus 
■tBf Ike liihog of each in anoowaion. To the 
laida of the firat carriage in aaok tnin is at- 
•A Iht piaton, B, and its apportenanoea ; a rod 
Bg horiaoalally firom the piston is attached to 
Utectini; arm, C. about six feet l>eltttid the 
a. Thia connectiag arm paasci; through the 
groove in Uie pipe, and being fixed to 
, imparta motion to the train as the tube 
Hi efthaosted ; to the piston rod are also 
M four steel wheels, H H, (two io advance 
wo behind Che connecting arm,) which serve to 
le valve, and form a space for the passage of 
MDarting arm, and also for the admission of 
&• baek of the piston ; another steel wheel 
lafi^tti to the carriage, regulated by a sprinj^, 
I aerTet to ensure the perfect closing of tbe 
I by rvotiing over the top plates immediately 
MMann has passed. A copper tube or heatrr, 
lOQl ten feet long, constantly kept hot by a 
itove, Z, also fljced to the under tiide of tbr 
fe. paises over and melts the surface of 
iMilioo (which has been broken by lifUng the 
) wliicii upon cooling becomes Aolid. and 
iJl Uy seals the valves. Thus each tmin in 
^Dnrca the pipe in a fit state to receive the 

^m corotuinona pipe is divided into suitable 
^{according to the respective distance of the 
■Icua cngioes) by separating valves P and Q, 

aiv opened by the train as it goes along : 
vsUea are so constntcted, that no stoppage or 
ulion of speed ii necessary in passing from 
KSioo to another. The exit separating valve 

tkaC at the end of the section nearest to i(« 
> engine, is opened by the compression of air 
■t oT the p' ^n, which necessarily takes place 
It has passed the branch which commaoicatPA 
Ifce air-pump ; the entrance separatiDg valve F 
near tiic commeDcrmrnt of the next section 
^) ia an equilibrium or balance valve, and 
I immediately the piston has entered the pipe. 
tamn pipe is pat together with deep soclEet 
, in each of which an annular space ia left 

the middle of the packing, and filled with a 
■aid : thus any possible leakage of air into 
be b prevented. 

rhe following accounts of the working of this 
n on the fi^nninghsm, Bristol, snd Thames 
Sod Bailroad. will prove its efficiency. 
fhe part of the line on which the system Is laid 

is between tiie Great Western Railway and 
[yWd^ line, on an incline rising part 1 in 



HdptrC 1 in 115. 
Am section of vac 



vacuum pipe is half a mite long, 
internal diameter. 
[In exhausting pump is 37^ inches diameter, 
2| inches stroke, worked by an engine of six- 
rvr. 

of experimenl. s series of 




posts were fixed along the half mile, erery two 
chains spart, and s guage at esch bod of the pipe, 
for the purpose of ascertaining the degree to which 
the pipe was exhausted. A vacuum equal to • 
colomn of mercury of IB inches was obtained in 
one and a half or two minutes, and both gnsges 
indicated the aamc extent of vacuum at the 
iofltant." 



COLLECTING SHELLS. 

Iiv coUectinf abeUe the implements required arc few 
in namber. The principal of these is s Isdle or 
spoon, msde of tin or thin iron, 5 inches long and 
3^ wide, with a rim about an inch in height; it may 
have a short hollow handle, by which it may be 
fixed to the end of s long walking stick ; the middle 
should be perforated with holes, no larger than is 
sufficient for the paasage of water. This tnatni- 
ment is very useful in fishing for small river sbcUs, 
or for sifting fine sand on the sca-sbore. One or 
two strong knives will be necessary for separating 
limpets, ear-ahells, &c. firom the rocks. A ham mar 
and chisel, for procuring such as perforate ; and 
small tin boxes and bogs for containing the speci-^ 
mem. In searching for the larger frcsh'water bi- 
valves, a landing net, with very small meshes, tt ot 
great service, and it may be made to fit upon the 
same stick as that which receives the ipooa already 
described. 

Msrioe shells are the most numerous, and there 
are few situations on the sea^coasts which do not 
produce some species. The luwest ebb of the tide 
is the best time for Kesrrhing for them. The rocks, 
corals, and stones, which nre then left exposed, 
should be carefully examined for chitons, limpets* 
ear-shells, and other adhesive tribes, which are 
fixed npon the surface, or shelter themselves in the 
crevices. They are detached by suddenly passing a 
knife between them and the substance they are 
upon. Muscles, and other gregarious bivalves, 
furnished wirh a byssus, likewise occur in such sitn- 
ationa. \Miercver the rock, mud, or ssnd, is pierced 
with round holes, the collectur may be tolerably 
sure of finding bivalves: they are procured either 
by breakini^ the rock with a hammer, or diE;^iug 
deep into the sand or mud with a spade. The bttle 
puddles of salt water, left by the tide, are the hobi- 
talions of many univalve shell* ; and others will be 
found beneath loose stones and sea-wetuls. If any 
shtlU appear to have been recently cost up on the 
beach, and are not broken, they may be collected ; 
bat such as have lain some lime, exposed to the 
friction of the wares and the best of the sun, ar« 
scarcely worth that trouble. After a gale of'wind, 
or violent storm, the shore should be immediately 
visited, as fine shells sre frequently to be met with *. 
if the line of coast is eiteniive, a few boys should 
be cngiiged to assist in the search. This must be 
dune quickly; for it not unfrequently happens, that 
the next flow of the lide takes away every shell. 
Small islands and coral reefs, not exposed to violent 
aurffi, are generally very nob in shells, particnlarly 
in did^erenC species of Spottd^tiu, trea-oysterft 
(Dfndmttrr*), cUms (Tridacna), winged mwclat 
(Margarita) , and other adhesive or byaaifbroos bi- 
ralves. 

The /rwipr, or dragging net, upon a prvdnrtivo 
coast, will generally briiig ap a variety of living. 
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18 wdl u of oUicr 11111110 inlmiili 
Wfanww dead or brokea ihells arc drmra up with 

the soanding line, or obaerred apon the beufa, they 
afford tax ilmost certun indication of the oomft being 
productive. Tlie trawl should be tried in every 
dircctJoD, both ui deep and shallow water ; und 
whsa oace the ahelly ^rouod baa been discovered, 
the collector may calculate upon procuring a vwieky 
of Bpedcfl peculiar to Bucb waters. Shell-ttsh of a 
carnivorous nature may be caught in lobster pots, 
which they frequent for the purpose of feeding u|Hm 
the ofTal used as baits. In the Mauritian i^lnnds it 
IB a common practice to Ash for olive and harp 
•hflUa with a Une and hook baited with fleah : this 
mathod, no doubt, might be employed with great 
advantage on other productive ihores. The Ash 
markets in Catholic countrica should he r^ularly 
Ttaitod, partimlarly during the season of Lent, when 
shell-Ash constitute an important article of food to 
the inhabitAnta. In the market of Naples, are 
oltott MCD fino •paoimens of Cardium irpmomm and 
MBlsateM, FtcUmcuhu pilonu, Ftctm Jaccb^, 
and Mri«f Mwrtx brmidama, and many other 
species of a emaller sise, thus exposed for sale, 
merely for the Bake of the fish. Trawling in the 
bay would produce, without doubt, a still greater 
number. At Tanmto, at:cording to Swinburne and 
Ulynea, the variety and abundance of shell-fish ia 
prodigious : the latter author enumerates 185 
•pedes, found by bimsetf at Taranto and Naples. 
^ells, also, are procured by divers or pearl fii^hers 
in various porta of India. It baa been laid that the 
magniflcent collection of shells formed by the late 
Mr. Griffitlis In the island of Snmstra, were nearly 
all procured in this manner. The sea, in the shel- 
tered bays and coTes of tropical climates, is at times 
a* clear and trnnspnrrnt, thnt objects are distin- 
girithed at the depth of fifteen or twenty feet. The 
eoUeotor should avail himself of this, by usiDg a 
small hand-net fastened to a pole, by which the 
bottom may be scraped. 

The most productive coasts for shells are those 
of the continent and islands of the Indian Ocean, 
from whence near one-fourth of the exotic species 
unalty seen in cabioeta are brought. It may be 
takvn as a general rule, that the shores of islands 
abound with more shells than those of continents. 
Ceylon, Amboyna, Sumatra, and Java, ha*e long 
beoi celebrated for their shells ; bnt those from 
Borneo and New Guinea are very little known. The 
island of Timor may be called the paradise of con- 
chologists ; for it has frequently been averred, that 
no part of the world can be compared with it in the 
variety and profusion of its marine productions. 
The coasts of Australia are considered productive, 
yet not particularly so. From the PaciAc Inlands 
many beautiful and rare speoies have been obtained ; 
and numerous others, in all probability, remain to 
be discovered. It ia singular, that while the eastern 
OHSCa of South America are particularly barren, the 
sreatem shores are found to be plentifully inhabited 
by testaoeOQS animals, more especially those of the 
eyclobniochian tribe, or chitons, numerous apedes 
of which, of late yean, have been reoahred Arom 
Chili. In Britain, the weat of England aflbrds 
nearly two-thirds of all the marine species yet dis- 
eovored. ^be coast of Ezmouth, Sandwich, and 
Weymouth, are particularly prodoetive ; S(f likewise 
ar« those of Tenby, Barmouth. Hastings, &e. In 
Ireland, Dr. Tnrton has explored Bantry Bay, and 
the celebrated silver strand of Portmomock, in 
Dublin Bay, with great ssaidmty and lingular 




sai,— ; while ia Scotland, a eonaidenUv 
of rare md interrsttng shells have betsfc d| 
in the Frith of Forth, by Captain 
acenrately described by him in the 
tMe H'trmfria» Saeifty. 

Fiiwiatile $hrlt* may be loaght for bi 
lakes, ponds, nvers, streams, and ditchc* 
brookn. The greatest number of the 
ooenr at or near tiw surface, Hadcr<tbe 
aquatic plants, among decayed vrgetables 
bWahres, on the other band, as also th« 
Mtlattite, Paikdhup, among the unhralvea, 
to l>e found at the bottom, either among the ft 
or partly imbedded in the sand or mud 
arc easi^ captured by the hand, or by 
already desenl>ed ; but the diflerrnt species 
(•'nio, AneHon, Stc, from fixing themsclv 
the mud (vrry often two or three inches 
surface), can only be extracted by a s 
circnlnr landing rtet. somewhat resembling 
miniatnre — the curved portion being 
the handle if Httacbed, while tke st 
front : this side, which comes in 
bottom, might be furnished with three or ' 
prongs, like a rake, which would detach I 
from tha mud ; while the net, being drawn 
would receive them. Many of the E\mi 
tile bivalves are minute, and can only be 
a net with very small oieshes. There a 
any iituatioiu in this country where frq 
shells rosy not be found. The exotic 
particularly engage the attention of the 
The great rivers and l.ikea of North Aaaerii 
with a surprising number of these Invalv 
of which grow to a very Urge siae and ai 
thickness. Although we are now weU a 
vrith those of North .\merica, lew, coffif 
have yet been brought firom Che tropical 
that continent, — sliU fewer from Asia, am 
any Avm Africa. As no caase haa beaa aa 
such a singular ditRparity. we maypreMiin 
casioned by the fresh waters of thoae ra 
having been sufficiently examined. 

Land tkelU occur in all cfMiotriea. and 
in various situatitins; ss humid apota core 
herbage, rank grass. Stc. ; beneath tike bl 
within the hollows of old trees, orevfoea of 
wails, bones. Ate. Early in the morning, 4 
damp sunless day, or after ahowen of rail 
mollusks may be found crawling on the le 
plants, the stems of trrr5, flee. The 
sometimes live in a torpid stale for one or 
after they hsve btrn removed from t 
country : it is therefore highly desirable 
experiment should be tried with a 
s[>ecles; packing them in moss, or louaa vv 
earth, but in such a way that they may not be 
during the voyage. J 

The animals of all shells may be hilled ill 
water, in whleh they (ihould remain two 3 
boars. The water n^st not boil, oiberw 
colors, in many cases, will be changed 
Previoui to removing the aninml, the si 
be simply eletined with water and a h: 
Spirits of silt, or other acids, on no acco 
be used : they are, indeed, employed 
scurf, or any extraneous bodies that some 
the besnty uf the specimens ; but their 
requires much skill, and will prove des 
the hands of incxpcrianoed pereons. 
shells, therefore, have been cleaned wit^ 
the dead animals can be removed wiOi • 
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It of ft ki^fe : the laftter will be ncctaauj 
the twt> niG»ctrf, gcnermUy found la bi- 
br which the vaWea are rloaed. The 
tbcw »bellA sre nerer dead antU these 
and the taItcs ticgin to gape. 
I, great ctre must be taken not 
1 md it ii denrablc that the li^- 
ib«uld be prrscnrrd entire. TheopeTCQlnm, or 
kfaih cloaca the month of nniralTea, should be 
BtAta ih ^» wrapped in paper, and replaced 
HklMrtnrei. The ahetls mar be left to drain 
^■M#aod board placed in the shade. In 
^^^Blriee, tlie mniatwicf) of anta majr be 
^Mb advantage. 

' ay ahellt, the fmaller and more delicate 
be beat aeeuivd from iojury in chip 
to tfaeac ibould be affixed labels, ataliog Ibe 
J were foond in, and any other circum- 
Hioec armed with long and tender epines 
r be enveloped in cotton or tow, vntil their 
• aonfteieljr covered: the rest may be 
JlkMlllllit paper, or other soft substance, 
taking care to put the largest 
at the bottom, sod filling op the in- 
with the smiiUer species. Many of these 
», may be packed, with greater security, 
te large oucit ; thus the rixk of lajury will 
■nd modi space laved. 




CHEMICAL TESTS. 
(JUnmed/rompa^ 168.^ 
pJ^VH m mnernf Wgtert. — To any rni- 
r, ttt^pCcted of coataining iron, add a little 
precipitate of carbonote of lime, 
ion of oxide of iron, which is of a 
color, will fall down. Pour a few 
solutioD of succinate of ammoDia into 
containing any flnid where iron is Bua- 
to exist ; for example, a solution of the ma- 
if iron : there will instantly be a c«pioui pre* 
Ce of succinate of iron, whilst muriate of am- 
i will be held in solution. Chalybeate waters 
iroved to have iron in solution. 

m Solution. — Pour about ten or 
of nJtro*munate of gold into a wine 
ig diftiUcd water ; the mixture will in 
be colnrlcrt, but if it be stirred 
a piece of tra, or a slip of tinned iron, 
le the appearance of port wine. This 
lich is the same as that known by thr 
jmrple preeipitate of Cattiu$,) will 
in the form of a purple powder. 
Ptatiirvm and Jhr Potast. — Poor some 
ion of carbooate of potasa into a wine 
Ining some diluted nttro-mnriate of pla- 
yellow precipiiarc will fidl down. As a 
of soda ha» not this efTwt, s very ready 
li»co*rrin^ the existence of potass in com- 
is by letting full a firw drops of the nitro- 
.into the suspected solution. 
)r frftn and Copper in Alum. — Sulphate of 
md poUn very often containa sulphates of 
hmI coppf r. These may be detected aa follows : 
drams of the alum in hot water, and 
ion into different wine glaases, into 
poor a few drops of a solution of pnu- 
potass ; if iron be present, a dark blue pre- 
ivtU take place ; this is the prossiatc of iron, 
Uoe. Into the other glass poar a solU' 
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don of pore ammonia: if copper be present, a 
beautiful light bloe color will pervade the liquid, 
from the precipitation of ammoniuret of copper. 

Tetti/or Teltttrium. — In a aolution supposed to 
contain telluriom. Immerse a tin rod. If tellurium 
be present, it will be precipitated on the rod in the 
metallic state, it will have a greyish white lustre 
similar to the tin itself. To prove beyond doubt the 
existence of the tellurium in the dulution, tlte pre- 
cipitated metal should be wiped oO from Uie rod by, 
B feather on a piece of paper. A further test for 
the presence of this metal, ifl a small quantity of tho 
Eubcarbonate of potass, which will throw down a 
white precipitate. Eiperiments should be made 
with both these on different portions of the liould 
to be tested. 

7>*r» /or Lead and Copper in Wtne, ^'c. — Put 
into a crucible one ounce of sulphur, and one oaace 
of pure lime, and keep them in a while heat for 
nearly half nn hour; when cold, add one ounce of 
the 90 per -tart rate of potass, and boil the whole in 
a mattress with some dietillrd water for about half 
an hour. Dn:ant the supcrnalant liquor into small 
phials, adding about twenty or thirty drops of mu- 
riatic add to enrh. The phiols moat be well stopped 
and preserved for use. Lead, copper and olher 
deleterious mctaU wiU be precipitated, of a black 
color, by this liquid, if poured, in the quantity of 
only a few drops, into the suspected wine or cyder. 
The muriatic acid is added to this test, to prcTcat 
the prrcipitatioD of iron, which might exist in the 
wine without any mischief resulting from ita use. 

Another test for these pernicious metals in wine 
find cyder, exists ready formed iu nature. Pour 
into a glass of suspected wine, cyder, or perry, a few 
drops of Harrowgate water. If any lead. &c.. b« 
present, it will fall down in the state of a black 
precipitate, being combined with the sulphnrctted 
hydrogen by which these waters are impr^natodi 

C7b be emtiimud.) 



THE CHARCOAL GALVANIC BATTERY. 
IT UR. svsa. 
Ma. Suit Rsys. that *' 1!Mien a diamond is placed 
incontact witn amalgamated zinc in dilute sulphnric 
sdd. no gas is given off, nor copper precipitated on 
it from a aolution of that metal when touched by 
zinc. Gas cnke, however, recently ignited, or 
plumbago, plaofd uoder similar circumstances, 
copiously evolves hydrogen from its surface. The 
same circumstance is noticed with the Tarioua forms 
of porous coke and boxwood charcoal, but in theso 
cases no gas is given off for some little time. Ob* 
serving this, it is a matter of great interest to know 
wh^ became of the gas for the first few seconds, 
and it directly occurred that the first portions of 
gas were bound down in a nascent state with the 
charcoal : this was proved by placing it in a solu- 
tion of copper, when the charcoal and the coke 
became coated with a thin film of the metal. In 
the same way gold, silver, mercury, and lead, vren> 
precipitated from their solotions, and iocfine set free 
from iodic acid. Probably the other metals were 
also precipitated, but their colors render a thin film 
dlificiilt to be distinguished. lAHien charrosJ or the 
porooB coke is made to form the electrodes of a 
battery, the piece forming the kathode or platinode 
is fbmd to have similar properties ; but the anode 
or nnoode, however, is ftraad to 
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ozfgeo from iU libfratiiig chlorine from mttriatic 
acid, thongb this is not quite so satiftfactory ai the 
experiment with the hydrogen. The gu coke aad 
ptiimbsgo Hre found not to posaeu the property of 
retaiDing the gase«. Occaoonalty diarcoal wiU bo 
found to precipitate gold and Kilver from their so- 
lutions, but in theae caaea copper, and those metala 
which have a greater affinity for oxygen, ftr« not 
reduced. 

" View the importance of theM eiperiments, aa 
they demonstratively prore that which has hitherto 
been tlie prevailing theory, namely, that nascent 
hydrogen precipitates the metals, and that the pre- 
cipitation may takn platre when the galvanic current 
ii broken ; for the coke will retain ita hydrogen in 
aome cases fer forty-eight or more hours. Now in 
what state is the hydrogen when it ha^ tliese pro- 

Sertiea ? Is it in the form of minute bubbles aii- 
ering to the surface ? This would appear to be a 
mj-stery. It is probably in a state analogous to so- 
lution ; for if a piece of smooth plntinum be placed 
in contact with zinc till minute bubbles are covering 
ita whole surhrc, and then the zinc be removed 
and a solution of a metal be poured npon the pla- 
tinum in such a way that the bubbles are not dia- 
torbed, no prcdpiution takes place ; and even 
spongy platinum or spongy palladium fails under 
the Kame ciministancea to precipitate the metal. 

" Much diRiculty arises in naming the two poles 
of a battery ; they are c-allcd the positive end and tlie 
negative end, the anode and the katliode, the pla. 
tinode and zinrode ; now as each pole of a simple 
battery becomejt reversed if the battery is dunb]ed, 
it is better to name the two etida ^m the oxygen 
and hydrogen ; since we have shown that the gal- 
Tinic current owes ita power of decomponng many 
substances entirely to these gaaei. The nones 
which are proposed are ozode, at which oxygen is 
evolved, and hydrogode, where the hydrogen is 
given off. 

" The soft and spongy charcoals, as those of deal, 
possess the property of evolving gas very imperfectly. 
" Various kinds of coal, snrh as anthracite and 
cannel, were tried, but none were found to evolve 
hydrogen, nor to have copper precipitated when the 
drcait was made in a solution of that metal. 

" From tlie a'wve experiments we see that bsttc- 
ries may be constructed of carbon in the place of a 
negative metal ; the hard coke or plumbago aa- 
awering htAt, and the porous coke and box-wood 
charcoal next. Tliese mny be used as an ordinary 
battery with sulphuric acid, but of course a battery 
tboB constructed possesses but little power. If, 
however, the liydrogen is removed upon Professor 
Danicll's principle, then will the power be increased, 
and a charcoal battery may be made of tnirprising 
energy. The hydrogen may be removed by me- 
tallic solnttons, which have n feeble affinity for 
oiygeUf and therefore those of gold, silver, plati- 
num, or copper, would answer best ; the latter 
being the only one in use from its cheapness. The 
highly oxygenated acids, such as nitric, itc, ere 
more powerful Chan these, and are now considerably 
employed ; but disadvantages attend their action, 
for if the current is required to be continued for a 
long time, a large quantity of acid must be used* 
and the fumea arising from the battery are injurioua 
to tbe animal economy : in addition, the strong add 
is liable to be spilt over the fingers or clothes ; and, 
lutly, it always transudes through the porous tubes, 
and acts upon tlie sine, even when amalgamated, to 
a considerable extent. 



" It ia perhaps worthyof notioe, that tbe 
of tbe nitric add battery are not to be attribnteJto 
the fluids alone, for no current is formed whm 
platinum is used in both cdls. Strung atUphnriv 
add produced scarcely any action, but tbe adc 
of nitric acid rendered it powerful, for a time 

r)rtionate to the quantity of tbe latter tcid 
have tried other substanoea which have ti) 
for hydrogen, such as chlorine, iodine, chloi 
lime, peroxide of iron, (or a mixture of mat 
acid and peroxide of manganeae,) ao that ni 
chlorine may he evolved daring the action of j 
battery; but I find that even with the Utter, 
action, though powerful, ia one qaarter 1cm 
with strong nitric acid. 

" A coke battery of two celhi. with eight oi 
of nitric acid and dilute sulphuric acid, yields 
cubic inches of gas in five minatrs. In this i 
about eight square inches and a half of carbon w«n 
exposed, and the communication waa eflectrd by 
meaoi of thick platinum wires. The emme quantity 
of gaa was given off from seven square inrh» nf 
platinnm. One piece of charcoal in a single 
gave one-fifth of a cubic inch in twenty mtnot 

•* Experiments were performed on the proj 
of scleniam, sulphur, phosphoms, bromliie, 
and chloride ; but as nothing very worthy of nc 
WIS discovered, it rill be nnneoeaavy to dwell < 
these snbstancea. 

" With regard to the metallic elementary 
their pioprrtit* s have been investigated to freqi 
and to such an extent, that it may aeem 
to draw attention again to them ; but two eif 
stances infl^enciog their action have never 
noticed. It is well known that tbe positive : 
should be the most readily acted upon by the 
tion, and the negative the least, and the further ' 
are apart, the more forcible will be the bat 
thus, e^tffu p^tribuM, platinum and zinc are 
powerAii than iron and zinc ; but if a circnit 
made of a piece of smooth platinum and zinc, it 
aometimes hapj>eu that Uie effect is less titan wl 
circuit is formed by a similar piece of iron. Ni| 
this appears at hrst sight paradoxical, though it i 
in many in&tauccs be easily explained ; for if 
platinum be carefully examined, it will be 
the acid solution does not really wet the platimi 
but runs off from the greater part of tbe surfa 
as metallic mercury does from glass. In thi« state, 
B piece of platinum, having a suri'aoe of thirty-cwo 
square iuchcf^, formed into a battery with amal- 
gamated zinc and connected with a magnet, fup> 
portinl three-quarters of a pound through five thick- 
nesses of paper: when the same piece of platinom 
was heated or dipped in nitric acid, and afWwarda 
well washed, it supported a similar weight throiigii 
twelve thicknesses of paper, thus being leaa power- 
ful than iron in the first instance, and more so in 
the second. In the same way. silver supported 
under the like circumstances, the keeper of a mag- 
net through three layers of paper : on being heated 
and again wetted, the attrnctive force was exerted 
through nine thicknesses of paper, but no additional 
power was gained by removing the surface of the 
silver by nitric acid. Tlie metals in thrae case* 
appear to become coated with a film of air. which 
effectually prevents the contact of the fluid. 
is also seen m the various forms of charcoal, wl 
after ignition are very powerful, but lose mnch 
their force if long exposed to tbe air ; their vtn 
however, is restored upon their being igain heat 
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lANTS IN LIVING ROOMS. 



luu b«en uid about pUnU io «i&dowi« 
Of thflir tendenrr tu injura health, uid 
I ooDtrary. Tbere ia one point, however, 
[ think th will agree, and that is, their 
^peanace. Whether in the vpIendiU 
drawing -roomt of the wealthy, or in the 
oCtJge oif the poor, thrre can be bat one 
e$p«cting their appearance. What artificial 
can compete with a number of handsone 
ta in the wiodowa of our roomi ? 
Their bcanliful green leaves, oon- 
(facir bJossoDM of vartoaa forms and 
t an appearaacc altogether bejood llie 
art} and during the wiotcr montba, when 
ia covered with snow, and the gardens 
■ppeannoe more of de^olatinn than of 
Ehe trrcs all leafleia, and the flowers cut 
the frost, then what a feast is presented bj 
o<)ming«way in ;our house, (heedless of tho 
dasts without,) enlivening the drcarincis of 
iprcadicig an odorifrrouB perfume through 
uients. and rivalling in beauty many of 
er kinds, who only delight us with their 
flowers during the gcninl summer weather, 
to b<*ar up against the chilling aztd frosty 
inter. With regard to the choice of flowers 
WB, of coarse^ that ia a matter of taste ; 
e cottagrr, I think, he will find the Fuchsia, 
Chinese Primrose, Cactus ipedota, and 
Roses, to be not only cheap, but elegant 
to hii apartments. 
riU now proceed to consider the principil 
oik the subject, vis. : are they beneficial or 
to health ? and I shall endcavouT to show 
ad upon philoiophical principlei>, that in 
• qmtmtitita they are decidedly kealthy. 
KMobcre is simply a miitur<! of oxygen, or 
\ (so called because no animal can live 
it.) and nitrogen, (called also axotic gas, 
it would immediately deprive auy one of 
» was to breathe it) with an exceedingly 
ajitity (aboot 1 pert in 1000) of carbonic 
, which is aba poi^oaous, and of course, 
adfcntitions substances, such as watery 
&c. Now. in breathing this atmospheric 
I, and all other animEils, retain the oxygen 
Iters into the blood, and return the nitrogen, 
ring lighter than the air, a»ccnd4 and waits 
I combinationi ; thus man deprives the air 
[Kistitaent which lupporci life, and retumi 
nous part ; on the contrary, pUnta (not 
Doly. bat plants generally,] give out during 
a large ijuautity of oxygen, which com- 
ith the nitrogen which man exhsles, pre- 
« t^uilibrium and re/ormM atmo^heric air. 
Ibeo, wc see that *' the plant purifies what 
had poisoned.*' The loes of the vast 
of oxygen which is absorbed by the 
g of animals, would Mon render the sir 
Unfit for use, if the AJmighty Framer of the 
had not in hift iii6nite wisdom appointed 
dote in the vegetable creation. This is, I 
snficicbt evidence, that plants in rooms are 
E/y hMlthtf, but when I ilate this, I must 
t, that IX btd-rooma they are exceedingly 
but, as during the nijfAtt many plants give 
K>n instead of oxygen, and by that means 
of purifying the air help to poiton it. The 
Lt man exhales air unfit for being re-breuthed, 
■ad generally admitted, to need an ex- 



periment ; bat pcrtuipa it may be as well to mention 
one, aa some readers of this article may be sceptical 
on this point, to show that, during the day. plants 
give out oxygen ; 1 therefore select the following 
from Parke's Rudiments of Chemistry : — '* Invert 
a glass bell ftiU of water in ■ flat diah of water, and 
intrtiduce leaves under it. Expose the spparatna 
to the Bun'a rays and very pure oxygea gas will be 
disengaged, which will displace the water in the 
glass and occupy its place." In hke manner, a sprig 
of mint corked in s small portion of carbonic arid 
gas, will render it capable of supporting life. 
Thinking, as one of our precent authors writes, 
that *' Ftoriculiure ut amtmytt ih» mott htnocent 
and fmmaninngof all pleaturet,*^ and that *'etrer|r 
thing which lendt io diffwn ntch pvrsuitt amongft 
those ti:ho have too Jew €cmM*ementa, w a point 
gained/or happineu and for virtue,'' I consider it * 
duty which I, as a Floriculturist, owe to my favourite 
recreation, to endeavour to remove that prejudice 
which so generally exists agatnat flowers in windows, 
by sliowing, that (except in tleeping aparimentg) it 
is destitute of foundation ; and further, by proving 
on chemical and philosophical principles, that they 
are not only inlei'enting and ^autijvl, but actually 
conduce to the nalubrity of the ainutephtre. 

On piirchajfing Ptantji. — Those who are fond of 
having plants in their winduns are often disappointed 
in their wishes, by the want of a little knowledge 
and a little care ; for though the plants which they 
pnrchase sppear in fine condition when purchased, 
they frequently begin to fall off at the very time- 
when they ought to come into full flower. Ouo 
obviou.1 cause of this is, the diff'crt-nt circumstance* 
they axe placed under by the purchaser, to what 
they had been in when in possession of the nursery- 
man : and still more, the very different muiagemeiit 
to which they are subjetTted. 

In purchajting (lowers in pots, it is important to 
recollect, that by far the greater number of them 
hsve be**n forced into a premature display of their 
beauties by artificial heat and shelter, which rcoden 
them fall of sap and tender, from the branches and 
shoots not being ripened. The color of their leaves 
is of ■ peculiar shade of greea, which from the 
sbnndance of their juicea, appears not unhealthy ; 
but though it may appear fresh, it U much paler 
than planft vhich have grown in the open air and 
exiwsed to the variations of the weather. Another 
important circumitsnce is, that the nurseryman's 
green-honae always has light perpendicular, as well 
as on both sides, so that his plants grow apright» 
and send oat branches on all sides, forming what is 
termed a well-balanced head. 

Now when a plant which hu been thus reared Ei 
transferred to the inside of a room window, or to a 
flower-dtand in a sitting-room, it is at once deprired 
of its customary perpendicular Ught from the roof 
of the green-house, as well as two, if not three, of 
its side lights ; that is, it only receives tight on one 
side, to which it will soon bend, till its upright 
growth is spoiled, and the balance of the head is 
destroyed by the branches receiring the front light 
fir outgrowing those which are behind them. When 
this is first observed, the bending of the plant ia 
attempted to be correoted by taming the back part 
to the front ; but this, M fia* from answering the 
purpose, not only gives the branches unsightly 
curves and twists, bat grtaily weakm» tha plasd. 
It is much better to let the tendency of the bougha 
to the lij^ht operate always in the i«me dir«etioo» 
Ml the whole Msume the eprrad, fait'Hke patUiom 
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wMick it tMe m^ mniwl tme fur wimdow plamin 
koDin^ w> perpmMeMJar light — ^it being inmw M Mh i h t 
U ftHch CUM to grow planU with weU-Wuced 
heads. 

It b alio Ttry importimt, cm purduuing |>Iant8 in 
poU, at 6nt not to «xpow than onC nf doora, either 
«11 Dight pr to bright lonBhioe. The cold of our 
nighu, even Ctr in the summer, will often iajare, if 
U do not kill, pUnU not gradutUjr inared Co it : 
while the bright ranlight of a nunawr's dnj will 
often wither or kill pUoU which hare pterioMly 
bad only the tempered light of a graen-hoose. 

With rMpect to watering. In cool nwiil weather 
it is Tory generally oterdone, and the plants are 
nndirvd dropsical and sickly, by having the mould 
ftlways soaking wet t whereas, in dry summer wea- 
ther, they are as gt&eraUy nnder- watered, — for in 
<ucA tctaihtr, tht ^feU qf one waierimg, purticu. 
tarty in mmlt /mis, mud more to when tkae are 
aev and porous, will ditt ^ t ar in a frm how%. 
Many plants, in soch fiimunstaoccs, would require 
to be watered «f /*««/ /iffi«, ^ not ihric9 a dan. 
The greatest care ought bIwbti to be taken to hure 
the pols so drained with broken potsherds, at that 
no water may stagnate, and for this reason all pans 
with ■tsiiding water in them should he prohibited. 



MISCELLANIES. 

Jntertiting EjcampU of Eleetriral Attraction. — 
It is probably known to many persons, that, in the 
proceu of applying gold-lesf in gilding the frames 
of pictures and lookiog glasses, the frame, after 
being duly prepared by a composibon whicli is laid 
on with a brush, is moistened witb gin or some other 
spirit. Tlic gold-leaf, cut up by a round.ed^ed 
loiife into pieces of a suitable #izc, is taken up on a 
flat hair-brutih and brought with the gold downward 
very near to tbe place to which it is to be applied. 
When it comes within a abort di»unce, grucrally 
about half or three-quarters of an inch, without any 
farther attentiou of the artist, it suddenly flies from 
Che hair-brush to the surftce on which it is to be 
laid, and clings to it and euibracrs it with «ach deli- 
cacy as to cover every roagbnesfi. The i{old, appa- 
rently, makes just tuch au effort, as it does when 
attracted in tbe gold leaf electrometer, and it ap- 
pears to arise from the same cause, namely, an 
electrical attraction. This attraction is obviously 
produced by the evaporation of tbe spirit. Evapo- 
ration is well known to produce electrical excitement, 
and to generate opposite states of electricity in the 
rontignous bodies. We should therefore expert 
the attraction to be the strongest in the ca«e of 
those bodies which evaporate moit readily — accord- 
ingly tbe gold leaf is Ins powerfully attracted when 
vster is substituted for spirit. The success of the 
gilder sppeara, in these case>, to depend very muoh 
on the exertion of a principle which be is very Little 
nwsre of. It would seem, that but for this, it would 
be scarcely possible to apply the leaf with entire 
precision, to all the variety of sorface produced by 
the carver. We have thought it worth while mtn- 
tioning, as a happy illustratiDn of a soieatiflc princi- 
ple occurring in the arts. 

Pumpkin Suffar.'—Somt rural laodholdert in the 
neighbourhood of Presburgb hare just tried to moke 
pumpkin sugar, and the crperiroent has compfettly 
noocedcd. Twenty-seven qumtols of that vegetable 
yields one quintal of raw sugar. This invsation is 
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very favorable to tbe cultivation of pumpkins, 
attain here so large a nxe that some of them ar< 
be found wetgUng four hundred poonds. — Grrman 
PapfT. 

Gmrd^n Pott. — A patant bos been token out 
s garden pot. In appearance it is like a com: 
one, but it has on outer or second side, by which 
intermediate space is formed for the supply 
water ; which, on accoimt of the porous 
the miterial used in the mannfsrture, 
filteri thnmgh the inner pot, and ytelda to 
flowers or shrubs therdn planted a condoned 
uniform supply. 

Dry Rot.—Chuxce, which oftea gives valua^ 
information to observen, has pointed out a preven- 
tive of the rot in timber, that, while It promisea te 
be efficacious, has, at the some ttane, cl iM puss i Is 
recommend its employment. It has been foaad 
that Che timber ^ed about the copperas works is 
Whitsuble. in Kent, has continued in a sound state 
for many yean, which the seafaring people of that 
plsee attribute to its being soaked in the liquor that 
ruui from the copperas -stones, and are unanioums 
in chinking this would prore a complece prerealife 
of d ry ntt ; there is ■ greater reason to hope for a 
good effect from this, as the copperas liquor, by its 
sulphuric acid, has a decided action on every part of 
timber, somewhat analogous to that which chnrring 
has on its surfcce, by which it has been long known 
to be preserved where it would otherwise have de- 
cayed rapidly. 

India Rubber /fa/f.— An American paper, the 
" PortUoJ Courier," says, that a manufacturer at 
Portland has succeeded in maklag rery good hats 
from Indian -rubber. They ore, it adds, very light, 
weighing, on an average, about four ounces, and are 
Bu elastic that they may be folded like a handker- 
chief — may be crushed into any shape, and will 
immediately return to their original fom without 
being injured in the smallest degree. They may he 
foldrd in a trunk by the traveller, and at tbe end at 
the longeet journey con be restored to shape without 
any difficalty, and without sustaining any injury. 

7>} Fix Black'tead Ptnnt DrwvM^s.— DisMlre % 
small quantity of isinglass, and dflate it with wsria 
water, till so thin that when spread npon paper, and 
dry. it shall be free from those sparkling pa rti des 
which never fail to appear, if too thick. Take A, 
broad flat camel-hair pencil, set in tin. and fill it 
plentifully with the solution, and draw it slightly 
over the work, intended to be fixed, once or twice, 
or sccording as the sixe of the picture may require : 
it must be very carefiillr done, to prevent disturbing 
the nharpnesg of the pencil work ; when dry, it will 
be found to resist the effect of Indian-rubber. It 
is advantageous to sponge the back of the paper or 
Bristol board before applying the solution, in order 
that the paper msy dry level, as it is apt to contnet 
round the edges when only one side is wet. If there 
he a margin round the drawing, it is not requlsice M 
sponge the back. MUk and water answers the 
above purpose quite as well — so does alum water. 

Ligutd True fi/ue. — Take half a ponnd of bert 
double oil of Titriol, mix one ounce of ^panbb Indigo, 
(first pound the indigo very line,) and scrape in a 
little chalk : have ■ large iron pot half full of sand, 
which set on the fire — when the sand is hot, put the 
bottle in and let the vitriol. &c. boil gently for a 
quarter of an hour — take the whole off tbe fire and 
let it stand for twenty-four hours, and theo bottle it 
for use. 
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BOOKBINDING 

Iv the vt of KGuring together a number of tep&rate 
leaveft into one book, and U of vrry great antiquity, 
the iaventioa being ^nerally attributed to one of 
the ktoga of Pergamui, to whom we are alM said to 
be indebted for the iDvention of parchment. Book- 
binding, properly mi called. incluUei Uie biikding of 
ftll printed books ; while TcUum-bindlng it the term 
applied to the binding of every deicription of ac- 
count books. Thr two branchei are quite dialinct, 
■nd seldom, if ever, sucreesfoUy practised by the 
same indi>'idtul ; we shall, therefore, describe each 
branch sepArfttdj, beginning with bookbinding. 

In binding printed books, they are generally re- 
cdved by the binder in sheets, which are folded 
into quortoi, octavoi, duodecicno)!, Blc. aa the can 
nuy be. This process is aaaisted by certain catch- 
marks or aigiiBtures, printed at the bottom of each 
sheet, by attending to which, and keeping the folio 
of one page on the folio of another, and at the same 
lime prvstrring the aecessary correspon deuce be- 
tween the foot of each page, the work will be pro- 
perly folded, and an uniformity of margin preserved 
throughout the work. The hook having been folded 
and pressed, is next beaten on a large smooth stone, 
with a cast iron bell-shaped hammer, weighing from 
twelve to fourteen pounds. This beating requires 
great care and skilfuincss on the part of the work- 
man, and Tarioua attempts have been made, at dif- 
ferent periods, to supertede the process, by the use 
of hydraulic and other powerful preasee ; these, 
however, have proved un^t for the purpose, gene- 
rally cre-asing and disfiguring the wofk. Mr. Bum, 
of Hitton Garden, has, however, succeeded in ren- 
dering books extremely compact and solid, by pass- 
ing the sheets, when folded, between a pair of 
powerfol rollers ; and this method will eventually 
aupersede the old laborious and imperfn-t one of 
hammer-beating. The apparatus of Mr. Burn con- 
sists of two irou cylinders, ubout twelve inches in 
diameter, adjuatable in the usual manner by screws, 
and worked by manual labour applied to one or two 
cranked handles. A boy sits in firont of the preas, 
who gathers the sheets into packets by placing two 
or more npon a piece of tin plate of the same site, 
and covering them with nnothcr piece, and thus 
proceeding, by slternattng tin plates and bundles of 
■hects, till & sufficient quantity have been put to- 
gether, whii-h will depend greatly on the thickness 
and hardness of the paper, Jkc. The packet so 
formed is then passed between the rollers, and iii 
receiTed by the man who turns the winch, and who 
boa time to lay the sheets on one aide, and hand 
orer the tin plates, by the time that the boy has 
prepared a second packet. The time occupied in 
this process is nbout one-twentieth of that requisite 
for beating. It is not merely a saving of time, how- 
ever, that is gained by using the ri>Uing-press, for 
the paper is rendered much smoother, and the com- 
pression of the book is one-sixth greater than could 
have been obtained by beating. The Sorirty of Arts 
presented Mr. Burn with their silver Vulcau medil 
for his invention, which is now in very general and 
extensive use. Newly printed works will not admit 
of beating or rolling, and books which are only to 
be boarded, do not require more than a good prejts- 
ing. After beating or rolling, the book is collated, 
and the plates (if any) put in their respective 
placcfe. It is then pot in the standing prcaa, and 
after remaining there a short time, ts taken out, and 
ilie waste leaves added at the beginning and end. 



The book is then taken up betvreen the^ 
ftngerk of each hand, and the back and bea^ 
up nice and square ; one side of the bool 
lair) upon a preaaing board as Urge as the! 
self, beyond which the back must project 
an inch; a second pressing-board, corresf 
aiae and position with the former, ia pli 
the upper side, and the board being flrml] 
with die left hand, the book is lowered inl 
ting-press, which is screwed up tight, and 
number of grooves, according to the 
book, are cut in the back with a tenon 
reception of the cords on which the book ts 
sewed. After sawing, the sections are parti 
passing a folding stick up and down between < 
The book is then taken to the sewlng-pres 
which Hg. 1 is a representation. It eonsiaU 
stout flat boird A A, and two upright screws 
with a long opening between them. A top 
lises and falls upou the screws by means a 
nata D D. Several cords, suited in sixe and 
ber to the kind of books which are to be aewi 
attached to the roil C, and set to oorrefpnnd 
the sawed groovei in the back of the booll 
corda being carried down through the apcrO 
the bed of the pren, sre futened nndemea 
means of brass keys, of which E ik a represent 
The number and distancea of the bauda ac« 
arbitrary, and are dlspuaed according to the 
of the workman ; it may. howcTer, in gener 
regulated aa follows : 32mos. three bands ; It! 
12mos., 8vos., and two>leaf 4toa. foor bands; 
BvoB. and wbole-sheet 4to8. Ave bands ; and 
from five to seven bands. In sawing the bad 
extra grooves are maile, one at each end t 
book, for the catch or kettle-stitch. The 
being pinced with tlie back towards the eene 
the title uppermost, tbe fly-leaf or end paper I 
laid npon the press and sevred to the eorda, fa] 
ing the needle in the firvt right-hand groo 
catdi-stitch mark, with the right band; l| 
hand being kept in the middle of tbe seedo 
oeivea the needle and draws it tlirough, Icavix 
or three inches of the thread undrawn. The 
is then retamed out on the bead aide of tba 
received by tbe right hand, and passed thnm 
the other side of the band, by which the lh« 
conducted round each band in snccessloil* 
needle being carried along the inside of the m 
and led round rscb band in this manner, is i 
brnnght out of the laxC groove or left hand < 
sCtirb mark. The first section of the book I 
taken nnd sewed to the bands in the aame 
when tbe needle comes out atthecatch-stiCBh 
over the end of the thread left out of the 4 
tu the first sewing, the thread is tied to it in a 
The remaining sections are then sewn, tbe < 
being fastened through tbe catch-stitch of 
preceding HTtion. Care mujt be taken not Xt 
the thread of the catch -stitches too tJcht, t 
keep the back equally swelled. A nur 
may be sewed one on anotln-i till tlir i 
part» full, care being taken to finish uu iL% * 
of each book, and not to catob-stitch then 
ther. The proper number of books being i 
the strings are cat from the r^l, and miCutau 
the bottom ; the books ore then separated, ac 
bands cut apart, leaving about two tnchet on 
side uf the book. After sewing, the back i 
book is glued ; and when that ia dry, the er 
the bands are opened and vcraped. If the tn 
to be lined, which is customarv with 



MAGAZINK OF SCIENCE. 



1»5 



other safterior work, it ij now done, ritherwilb 

colured or marble pnper. If with tDurttle pa- 

, tlie alMWt is folded witb the plain flidt* outwarda, 

! Ktlf oi it being puted : it is laid between the 

Af-le«f c«. into the fold of which it itcloftcly worked ; 

ttie othci' hiii( is then pasted, and the nut fly 'leaf 

fifhbed do«n upon it, any superfluoua edges being 

Mt off with the ihcan. Thia doar. the bock ia 

am iD be rounded, which i« cflrctcd by laying the 

the pre»« nbeek, with the forc-edgtf towards 

roAO, who presses the fingers of his left 

«»» uf^a the book, and at the same time draws it 

iwardft him. gently tapping the back up and dowa 

«i!li a tunnoacr, alteniatcljr t-liAiiging the fiiks until 

IS uniformly aod effcctoally rounded. The 

iira squeezed in the cutting pruas for a few 

oockutcs, which sets it, and the book is then ready 

JtMtttkin^. This ooniiits id forming a projection 

ti Ibr back on each side of the book, sufficient to 

ViV the boards, and ia done by placing cutting 

hvda CD each side of the book, within about a 

narter of an inrJi of the back, or nnc^rdiiig to the 

vp «f the book, care being taken that the boards 

Vc parallel with the back, and at equal distances 

^MD it. The bovda being tightly grasped by the 

lift hand axe lowered into the cuttiiig-preA.<>, and 

tight. The back is then hammered gently 

aaifunnly all over, which causes it to sprend 

•Mr the boards ao as to form the required ledge or 

vtvjrcooo. U any roughneas appears on the back, 

s U remoTrd by scraping, and cleaned off with 

and paper shanngs. The boards for the 

ovti, vhioh ore brown milled boards, having been 

eul to tlit^ required iiixr with ahears, or ploughed in 

Ihe cutting- press, two holes are pricked with a bod- 

kia for each band, one of them directly opposite the 

band, the other about an inch beyond it. The first, 

8to., ahoald be about half an inch from the 

of the board, the others about an inch, or for 

htfp wocka stiil forwarder. The bands are tlieu 

through the outer side of the board, and 

through the other bole to the outside agaiur 

Uw ends are spread and pasted. Each board 

li fbea opened, and laid separately on a smooth 

■Ik* of ir^on, and the strings hammered flat. The 

■aanlj, which ahoald not be put on too tightly, 

Iffiag bera properly adjusted, and the back 

ttaniaed to s«e that it has not been deranged, and 

fiu! defects, if any, remedied with the backing 

hirumcf, the next step is cutting the fore-edc;e. 

Vor Llufi porpoae the boards arc thrown out oF Che 

■muvva, or ledges, and then brought to a perfect 

Iru4 with th« back by knocking on the cheeks of 

6c prm ; a cutting -boards of oak or heecb, and 

HEh>iTw««lge-shape«l, is then placed on the left hand 

of the book, and another, caUed a runner, od the 

(i^l; the whole is then placed in thecuttin^-prcsii, 

f^. 2. the runner being brought even with t>ic right 

well of the press, and when properly adjunted, 

Ike prcaa is screwed up, and the fore-edge ploughed. 

4ftxr cutting the fore-edge, the book i& taken out, 

nd the back rounded as before* wbea a rorres- 

Hodtnc p^iove will be formed in the fronL The 

Mid » next cut by knocking the boards straight up 

«hh it, keeping them in the ledge produced by 

kHting; the catting-board and runner are then 

I|p6id as before, and the head ploughed. For 

the opposite end, the boards are slipped 

die head as much again as it vi intemli'd they 

projet:t. which should be rather le&i Chan on 

fore-edge. K small piece is then taken off the 

MTuer of each hoard, and the hoards being 



replaced, there will ba found ■ sufficient projection 
tor both ends. 

The cutting- press. Pig. 2, which has been referreil 
to. consists (^ two wooden phceLs, F F. connected 
by two slide bars H 11, and two wooden screws t I. 
Upon one of the checks P P are two guides for the 
plough to work in. 

The plough. Fig. 3, which is the cutting instru. 
ment, consists of two sides, K L, connected by ■ 
screw M, and two slide bars, N N. A knife. Fig, i, 
is fastened to the under side of the check L, by a 
strong square bolt, which takes into a groove t^t 
on tlie circumference of the screw M, and preTents 
it from moring laterally in the cheek. \\'hen tlie 
screw is turned, therefore, the two sides of the 
plough approach to or. recede from each other. 

Various attempts have at different times been 
made to Improve the cntting-preu and its appur- 
tenances. Mr. Baxter, of Lewes, proposed to ob- 
viate most of the inconveniences attending the use 
of the common plough-knife. His improved knife 
consisted of a brass or gun-metal stock, Fig. 5. 
having a dove-tailed groove on its under surface, 
in which RlidcK a steel blade or cutter, which is 
kept in any required position by a set screw on the 
upper part of the stock. The great advantage 
of thi.4 knil'e is, that when once properly adjusted, 
the blade may bo changed and ground ad infinitutit, 
without deranging the adjustment of the stock. 

f 7b Ae amtinued.J 



BIDDERY W\RE. 

Sevkual alloys of metal are used in the East 
Indies, wlilcb might be advantageously employed iu 
Europe for pardcalar purposes, and thus open nevr 
resources to our manufacturers. 

Biddcry ts a large city in the East Indies, 60 
miles N. W. of Uyderabad, and haa given its onme 
to a particular species of metallic wore, which is 
much used in that country. It is of a black c^dor ; 
and as it ncrer fades, and when tarnished may be 
easily made to look as if new, might certainly be 
used more advantageously for the formation of ink- 
stands, and some similar articles which are liable to 
become spotted with ink, than the brown bronxe 
now in use for the finer articles of that description : 
and it would be less liable to break than cither the 
bbck Wedgewood or glass ink-stands. 

The Biddcry ware manufactured at that place, is 
made by adding 24 lbs. of tin to 1 lb. of copper in 
ft melted state. The mixed metal is, of course, in 
this stage of a white color, and is made into the 
required form by the usual method used in easting 
small articles. The article being cast, aud, If ne- 
cessary drened, it is then scraped with a kuife, and 
colored of a lasting black color, in the most simple 
manner possible. Equal parts of sal-ammoniac in 
powder, and of the reddbth saltpetre earth found in 
the ndghbourbood of Biddery, arc made into a 
paste with a little water, and rubbed on the meUl, 
which Instantaneously assumes a Usting black color. 
Sometimes, indeed, this ware gets a little tarnished, 
and acquires a brownish color ; but the fine sable 
hue is immediately restored on the article being 
merely rublied with a little oil or butter. 

For Indian use, the articles made of this ware 
ore inlaid with silver or gold. leaf, but more com- 
monly the former, which affords the best contrast 
with the black ware. The intended figure is cut 
out in l-Tsf silvar, and phiced on a bit of earthen* 
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ware before the artiit, who, with b pointed tool, 
eni^TO the Rame li^re on tb« article, then applies 
the leaf sUrer, tad ccntlj hammerB it into ita pUce. 

lo •om« other pUcea of India, tbey melt to- 
16 01. of copprr. 4 ox. of lead, and 2 ox. of 

,; md having ponreil out this metal into ingota, 
'Aflf dien melt 3 ox. of thia mixed metal with 16 
OK. of ipelter, and caat their artidei in the uaoal 
way. 

Aitbe aaltpctre earth containi not only laltpctre, 
bat alau t-ommon aait ; so, in placid where it 
cannot be procured, the articles are waahed with a 
■olatioo of 1 oz, of aaUammouiac, a quarter of an 
ounce of laltpetre, another quarter of an ounce of 
commoa talt, and the fifth part of an ounce of bine 
vitriol ; which last might. probably be omitted. 



COMPARISON BETV^^EN THE LIGHT OF 
CANDLES, LAMPS, AND GAS. 

PasnoviLT to the use of coal gas being intro- 
duced, the prindpal modes of procuring arti&ctal 
Itgiht coniisted in the production of flame by the 
oombuadou of animal or vegetable oil, wax, or some 
combuadble mineral aubacance. Bat the means moat 
generally mnployed were oil lampa, and wax or tal- 
low eandlea. Many ftcbemei were de^iacd Cor in- 
creasiiig their quantity of light, as w^ aa tenening 
the expense of it« production, and also for obviating 
their attendant inconTcnienccs. Alltheae being con- 
siderations of importance, a sliort notice of the more 
remarkable circnmitaoces relating to them may not 
be onintcrcfting. 

Lamps and candk« require the employroeut of a 
irlck composed of some combustible material, which, 
being inflamed, aaaiBte in valutilizing the oil, tallow, 
or wax, and likewise in conveying it to the flame, in 
order that its continaed combostioa may be effccttd 
eo aa to produce a constant atream of light. But 
when light Is obtained by means of an oil lamp, 
there are some drcumstanoes which require parti- 
cular attention. It is requisite that the qa&lity of 
the oil should be such that it may be readily in- 
itamed; and it shout J be deprived of those aub- 
atancea wbidi may tend to produce an uffcniiTC 
odour, or to obatract ita ascent in the wick. The 
obvunu purpofc of the wick is the conveyance of the 
oil by means of capillary attraction to the part of 
the wick which is lighted, m that the high trmpern- 
ture of the flame may occasion it^ combustion. 
Hence the constant decompoaing and consuming of 
the oil produces a continued carrent to support the 
.ilame. The nature of the conibuatible material 
which constitates the wick, as well aa its structure, 
are also important confiiderations ; for it is essential 
that the fibres should readily transmit the fluid to 
iti place of oombanion ; and a differcDce is observ- 
able in the flame derived from a wick of cotton and 
that proceeding from a rush. 

It ia of great importance in all the processes of 
eombuitian, that the access of air to the ignited 
body ihould be free ; for if the flame be not ade- 
quately supplied with air, a part of the oouibuatihli; 
Skatter eacapca in the form of smoke, from not 
Mng decomposed. When oil is burnt in a lamp 
with a very slender wick, it is oh^rrvable, that 
although the flsme is Rmall, it is a brilliant white ; 
but in proportion an the wick is larger, the com- 
bastion is less complete, and the flame appears to 
be brown. Moreover, when a very large wick is 
UBplojed, the flame to a certain extent is not only 



brown, bat the lower intrrnal pJtrt of it has a^ 
rotor, which seema to atitf frtim a portion 
volatjle matter not beet) i 1. 

The great diflemice > ty of the 

derived from a flame. b^<<-[<MT.w i* it ii i 
with a greater or leat portion of air, may bo] 
by pladng a lamp with a small wick under a 
or Ainnel of glass which is not perfectly cl( 
the top, and more or leas closed at the 
The flame will appear white as long aa the 
of air is allowed to pass freely through the 
bat ia proportion aa the apertore is dii 
flame will become bruwu, awl it also 
wavers, and is amoky ; however, the wl 
the flame is Instantly restored on the 
enlarged so aa to permit a free correat -of 
come in contact with it. 

The Inconvenience attradaat upon the 
thi«k wick having often been Dotio ' 
to obviate it have been varioas ; in 

nsmber of small wicks were sub^^u. 

larger ; and in others they were made Jtat, 

of cylindrical. But the plan adoptrd in the . 

lamp waa the most sdentiflc, and far surpi 

prrviuusly introduced. In this, as the cotton' 

forms a hollow cylinder, when it is lighted its : 

is hollow, and is supplied from the bottom 

cylinder with a current of air, which comef^ 

contact with both its inner and outer surfaces j^ 

the glasa funnel snrmanding the flomr, not 

tends to preserve it steady, but it also 

certain d^ree, to regulate and quicken the < 

ot the air. The utility of this iogroioos 

for a variety of eipcrimeutal punrosa will bftj 

viuux from the faciUty of moving ]ta wick 

and downwards ; by raising the wick, it exhibil 

disadvantage attendant upon a long ooe, 

aupjiliea more oil than the volume of flme li< 

ble of consuming, and therefore prodoccs 

on the contrary, by lowering the wick and ' 

the supply of combostible matter, the flame is pro^ 

purtlonably dimioiabed, which ahews the effect' 

short wick in this process of combusiiun. Tl 

one of the advantages which attends the oie ofj 

kind of lamp; but in all others, when the 

once adjuated to ita proper height, the 

tinaes nearly the same for a considerable 

However, aa the combustible material emplc 

a lamp, being a fluid, requires a i 

contain it, the oil is liable to be S]i- 

sides, from imperfection in the w< 

from accident, the vesit'l may become lcakyi| 

these ore inconvenicncc<t which the use of 

ft tendency to obviate. 

With regard to candles, the wax or 
which they are composed being in a coocreCe i 
remains ao till the wick is ignited, when the ' 
the flame, by melting a small portion of the 
bustible substance, forms a cuj', whence the 
matter readily ascends to the ignited part 
wick, to become volatilised and inflamed, and 
the combusUun is continued through the 
length of the oLodlc. But the briUianoe 
ilame depends, in some respects, upon the 
of tlie wick, and tliixis also regulated by the 
bility of the material to be consumed. For ' 
a wax candle, being le^s fusible than one of 
allows, in proportion to its bulk, the use of a i 
wick for its perfect combustion in order to 
dear flame ; besides, from the small size 
wick, its upper extremity readily comes into 
with the external air, which occaaioiu il co bo 
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^Diut. and M it becomrii cuavcrtctl into 
W^* i^ brnJ« on one tide so lu to render 
jph UI10CCCSMU7. The COST is tlilfrrcDt with 
' Ut uUrnr cattdles ; for, ae the tallovr rcuililj- 
is npfdly volaCiUzed, mad ■ cxinBulerbte 
it eicaprs without being propart^ burnt. 
flow of the fluid and imperfect cocobus- 
le gateoiu matter, occasions a spongy 
ibtUnoe to be dopoaited at the upper port 
and a* its biUk locreotet it prevents 
pruprrly miiing with the flame ; of 
tight if gradually dimiuuhetl, and bence 
itjT of frec|aently snuffing tallow candles, 
wing sutements will not only elucidate 
ife advantages of different klndd of 
leu tbe aame kind of lights under dif- 
iccs. Count Ruiuford stated, as 
of his expcrimriits, that a commou 
afforded the qoantity of light equal to 
candles; and that when his Argond 
bomiog with its greatest brilliancy, it 
times as much light as a good wax 
an ttich dinmnter, bnt never more. He 
red the light of a wax candle to vary 
hour from 100 to CO, ajid it was occa. 
tofficd. Hut he found the variation in the 
17 of tight produced by ao ordinary toUow 
to be tuDcU grrater: when it had been just 
1 uul was burning at its greatest brilliance, 
)X. «u us lOU ; ill eleven minutes afterwards 
but at 39 ; when eight miDOtea more had 
i it was reduced to 23 ; and in ten minutes 

gin twenty-nine after it had l>crn last 
ts light wa-; only 16. Howevei', ujion Jta 
io ttiiuHrd, It recovered its original bril- 
lOU. lleal>o made vahoui experiments to 
IM the relative expense of diflerent inflsm- 
lUncrs for the production of Light ; and 
were, that a good wax candle, properly 
id buruidg with a clear bright flame, con- 
puts tu weiglit; a good tallow candle 
under the aome circurastanres ronsumed 
a similar tallow candle bnmin;sr very dim 
vant of snuffing consumod '229, to that 
kption of more thun double the quantity 
ible mailer yielded less light. This laC- 
lalance proves the advanL-ige of snut&ng 
[urnlly, both aa regards the quantity of 
i|hc ecunomy of the practice. 

ing exptTJmeots of Count Kumfnrd 
;liniortt economical to human Argtuid 
)0n Innip; «nd the following atatement 
fhtoa exhibits the comparative expense 
Equal quantity of light from diiTerent sub- 
B. Ue eatimatea twenty cubic feet of coaI 
r ten of oil gas, ta equivalent to a pound of 
, and 5000 grains of good spermaceti oil aa 
ta 7000 gntm, or 1 tb. avoirdupois, of tallow. 

Bh*qaanttty of tight afforded by 1 ft. $. d. 

pBow in candles, at I 

ual quantity of light from spermaceti 

' in an Argand lamp will cost 6 

quantity of light from whale oil gas 4^ 

quantity of light &oai coal gas . . 2| 

imate is made upon the criterion of half 
-of coal gas per hour being burnt to give a light 
iJent to one mould candle of six in the pound ; 
res, that when burnt under fuvorable 
the quantity of gas consumed did 
-third of a cubic foot fur each ran- 



Jle, and in some experiments not more tiiao one- 
fourth, which would of coorte reduoe the expense 
of gas in proportion. 

Mr. Anderson, of Perth, stnlrs, that he very 
carel'uUy made a great number of experiments «ith 
a view to determine the comparative quantity of 
light afforded by candles and coal gas. The aixe uf 
the candlea which he employed was short sixes, and 
he gives the following table of the results. The 
6rst column shows the kind of burners ; second, 
Uie. number nf cubic inches of gas consumed per 
hour ; third, the number of cundles to which the 
light is e^juat, as determLocd by the method of 
shadows; fourth, the number uf cubic inches per 
hour, corresponding to the light of one candle. — 
A cubic foot contains 1728 inches. 



3 Jet 


. 2074 


6 


. 346 


Argand, 5 holes 


2502 


8 


. 324 


Do. 10 do. . 


. .V98 


12 


316( 


Do, M do. . 


. 5*110 
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308 


Do. 18 do. . 


. G»04 


. 21 


324 



The mean of these results is, that 323) eubie 
inches of coal gas yield light equal to that of one 
candle for one hour ; but this is the coal gas of 
Perth, which he stated to possess s very great 
illuminating power. AVith regard to the superior 
light of oil gas, the results of experiment* huve 
Tsricd, and of counee opinion? have been difl'etent ; 
hut tlie general concluaioo in, thit takin; the illiimi' 
naCing irowrrof coat g»s as 1, that oT oil gas may 
be stated as front 1^ to 2, varying according tu its 
upccific gravity, which differs from 750 to 1000; 
and though coal k&s u geuerully more uniform iu 
iliis rmprct, it vane.s according to the quility of ths 
coal and other nrrumstancea. 

But the advantages of gaa^lights are peculiarly 
obvious in their resplendent effect in the public 
streets ; and thi*y form a striking contrast to the 
dreary glimmerinirs of tiio oil lamps which were 
formerly euiployed, and are c-nen now in some 
places used. Though great and Tarioos have been 
the improvements iutroduceU into their coDBtnc- 
tion, and with all the aid afforded by reflectors of 
various kinds, how ineffective and gloomy are even 
the beat of them when comjured with the light 
emanating from coal gas. Besides, considering 
the quantity of light in proportion to the expense, 
it must be admitted to be by far tht! most eco- 
nomicjii for public purposes ; for, according to 
the statements nf those who are best informed upon 
this subject, the gas companies of the melru}tolis 
supply 1000 cubic feet of coal gas to a pubtie 
lamp for the trivial sum of five shillings. 



BEES* WAX. 

Wax is thetubstance which forms the cells of bees. 
It was long supposed to be derived from the pollen 
of plants, awallowed by these insects, aod merely 
voided under this new form ; but it has been proved 
by the experiments, first of Mr. Hunter, and more 
especially of M. Muber, to be the peculiar secretion 
of a certain organ, which forms a part of the small 
sacs, situated on the sides of the median line of the 
abdomen of the bee. On raining the lower seg* 
ments of the abdomen, these sacs may be observed, 
as also scales or ftpangles of wax, arranged in poirs 
upon each segmeat. There arc none, howcTcr, 
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under the ring* of the mklcft anJ Ihe qurttn. E/ich 
individuaJ hiu oaljr eight wax ucs, or p(^uche« ; for 
the fint and the hut ring are not jirovidcit with 
them. M. Huber satisfied liimself by precise expe- 
Timeots that bees, though fed with honey, or sugar 
ahiae, prodtuied nevertheleid a Tcry considerable 
<jitauuty of wax ; tfaiu proving that they were not 
tiierr cxiUectoni of thia aabatancc from the vrgetable 
kingdom. The pollen of pUnts serves for the 
couriKhuieDt uf the larvae. 

But wax exieu also as a vegetable product, and 
may, io this puiut of view, be regarded asaconcrcle 
hxed oil. It forma a port of the green fecuLa of 
many plant*. portiL'uUrly of the cabbage ; it may 
be extracted from the pollen uf most flowers ; as 
also from die skins of plums, and many itone fruits. 
It constitutes a varnish upon ihc Dpper surface of 
the leaves of many treea, and n has been obeerved 
in the juice of Ibe cotp-tret. The berries of the 
Myriea angmtifolia, lat{foiie, as well as the eeri- 
/era, aiTord abundance of wax. 

Bees' wax, a* obtaim^d by washing and melting 
tlie eomb, is yellow. It has a peculiar smell re- 
sembling honey, and dmvrd'from it, for the cells 
in which no honey bos boen deposited, yield & scent- 
Jess white was. Wax ib freed frotn its ioipuritirs, 
and bleached, by melting it with hot water or steam, 
in a tinned copper or wnodeu vessel, letting it 
settle, running off the snpemataut oily.loaking 
liquid into on oblong trough with a line of hoIc« in 
Its bottom, BO as to distribute it upon horiiontal 
wooden cylinders, made to revolve half immersed 
in cold water, and then exposing the thin ribbons 
or films thuj obtained to the blanching action of air, 
light, and moisture. For tliia purpose, the ribbons 
afe laid upon long webs of canvas stretched liori- 
sontally between standards, two feet above the 
aiufscc of a sheltered field, having a free exposure 
to the sunbeams. Here they are freijuently turned 
over, then covered by nets to prevent their being 
Mown away by windit, and watered from time to 
tine, like linen upon the gnus ticld in tbc old mc- 
4bed of bleaching. Whenever the color of the wax 
aeeros stationary, it is collected, re-melted, and 
thrown again into ribboni upon the wet cylinder, in 
order to expose new surfaces to the blanching opc> 
ration. By several repetitions of these proocascs, 
if the weather proves favorable, the wax eventually 
loaes its yellow tint entirely, and becomes fit for 
forming white candles. If it be finished under rain, 
U will become grey on keeping, and alao lose in 
weight. 

In France, where the purification of wax is a con- 
siderable object of manufaotnre, about four ounces 
of cream of tartar, or alum, are added to the water 
in the first melting-copper, and the solution is in- 
corporated with the wax by diligent manipulation. 
Tlie whole ia left at rest for some time, and then the 
nperoatant wax is mo off into a settling ciatem, 
whence it is discharged by a stop-coclc or tap, over 
the wooden cylinder revolving at the surface of a 
targe water -cistern, kept cool by passing a stream 
continually through it. 

The bleached wax is finally melted, strained 
through silk sieves, and then run into circular cavi. 
ties in a moistened table, to be cast or moulded into 
thin pieces, weighing from two to three ounces each, 
and three or four inches in diameter. 

Neither chlorine, nor even the chlorides of lime 
and alkalis, can be employed with any advantage to 
bleach wax, because they render it brittle, and im- 
^r its buining quality. 




Wax purified, as aU>ve, is white and 
in thin B^;ments ; it ba^ neither taste nor 
luta a specific gravity uf from 0'S60 to 0* 
docs not U(]nefy till it be heated to 154^" Pdh. 
it softens at 8G^, becoming so plastic, that it 
moulded by Uie hand into any form. At 
hard and brittle. 

It is iHit a simple substance, but 
species of wax, which may be easily 
boiling alcohol. Tlte resulting solutiooj 
cooling, the waxy body called eerias. 
solved wax. being onoe and again 
ing ttlrohol, finally nflbrds from 70 to 90 perosi 
its weight of cerine. The insoluble rcaidaua 
myricine of Dr. John, so called because it exi 
a macb larger proportion in the wax of the Jl 
cerijrra. It is greatly denser than wax, bejl 
the same specific gravity as water ; and may h( 
tilled without decompoiition, which cerine u 
goes- 
Wax Is adulterated sometimes with 
fraud easily detected by oil of turpcnt 
dissolves the former, and leaves the latter •. 
and more frequently with mntton suet. 
may be discovered by dry disbllatinn ; for wax 
not thereby afford, like tallow, sebaic acid (ben 
which is Itnown by its occasioning a fnrecipib 
a aolatioo of acetate of lead. It is said 
per cent, of tallow may be discovered ia 



ON DEAD UME. 

It has long been observed by lime-bm 
lime-stone is imperfectly burnt in the firat 
DO further exposure of it to fire will prodi 
lime ; but the philosophical cb( mists hamj 
the cmth of this observation. Mr. Vicat, 
in a work be has lately published upon m( 
stucco, lias confirmed the observation of 
burners. 

He found that, in making quick lime in ■ 
furnace, if tlie small pieces of lime-stone wbie 
through the grate into the ash-pit, before they 
thoroughly burnt, were collected and put agmii 
the fire, even fur several successive times, quieli 
was not ohtoincd, but a kind of lime technk:uy< 
dead lime, which will not slake with 
which, oo being ground and made into a 
water, differs from common mortar by set 
water. 

When dialk is burnt, and the Hme left tol 
powder by long exposure to tlie air. and 
into a stiff paste with water, it seta very 
under water ; ao that the action of the air i 
produce a dead Ume, similar to that 
the incomplete burning of lime-stone, 
neither pure quick lime, nor a complete 
of lime, but a kind of subcarbonate, whicb 
the new and useful pn>perty of settiog under « 

Mr. Haucnurt de Charleville obftfred thtf 
effects to be produced as are described by Mr. 1 
He also made auotlier observation rrsprctmi 
production of a cement which sets under « 
He bad prepared a mixture of quick lltue and 
and left it to dry \ some of this was then hi 
into ^mall pieces, and burnt on a heated 
plate ; and another parcel, in a small h 
with the charcoal used as fuel. 

In these experiment*, it was Dhserred 
piccea of this mixture of ^uiek lime and 
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m bunt on the beaUrd pUte, produced mortar 
Cksl sbC nndrr mtcr ; but thoee burnt mixed with 
^taraokl, produced a mortar wbicb did not set under 



Mr. Clement, whca be give an acrount of a 
■Ufivnl foond bj Mr. Minard in France, and which 
H At for the iD&iiie: of hydraulic mortar or Roman 
■Bant, aUtcd it tu be Mr. Minard's opinion, that 
m ottBie of the Roman cement utling under water, 
•0 owiDf Co a subcarbonite of Ume, produced by 
m acCiou of fire on the natural carbonate, aa the 
dhiiuiaU fpeali, or iu other words, lo imperfect 



HTNTS ON USING THE MICROSCOPE. 

yfm»9* we reflect on the series of obaenrations which 

ftflM been made with the microseope. we iball 

^pUktf be conrinced that it is not fh>ra want of 

1n»irl£d(« of the mathematical, phy^iral, and 

r tfrnim l ■dmcca, that the use of this initrument 

' n retnlti to far from prrcine. .\ fatxi 

>:eh took possession of men's minds even 

ixil of its invention, has unceasingly 

tluencc ovi^r the obaervitioiis made 

_„_ ;,„ ; .'.■'^copr, in defiance of the observer's 

of jud^orot ; and it has paralysed the 
cITortf. and deluged science with ridiculous 

a or erroneously-stated hcU. Prom the 

liirrT' in fact, that the combination of two or 

ttfve LensM eoabled men to cootcmpbito thiogs 

«fakli were inviaibte to the naked eye, the dlsposi- 

•'*i •■'>'»nrda the marveUou* led them to exclaim — 

world is laid open before na !" and thii 

ijipearcd to bc related by new laws — 

thinu; in it was interesting, but every thing 

ioapticable ; and the importance of tlie mi- 

pe was limited to its taking place of the 

agoria in public courses, and fiiniiflliing 

in the closet a relaxation from arduous reflearcbes. 

If a few author* did use it as an instrument of 

dtsct^ery, their method of investigation was confined 

to looking at objects and making lists of them-- 

to drawing and giving explanations of figures ; 

«nd, as DO one could regulate their labours, so they 

Aid not perceive the necessity of doing it for 

T^cmfteivea; they were believed, or at least quoted, 

•g their simple wurd, and the best observer was 

^ who drew the most numerous and the most 

pJf4<iag figures. It is right, however, to say, that 

k«o nr three observers conceived the idea of snb- 

■ntUQ^ the results obtained by the microscope to 

the rules of reasoning which direct us in our re- 

fl^rckes on the larger scale ; and a certain degree 

of SBeceM crowned this idea ; but they became 

|uauitly tired and impatient at the new obstacles 

KiMi they met with, and abjured their acquired 

iBtmlrdge and their judgment, plunging back into 

4»ab( for fear of falling into aluurdity. 

Now the range of our eyes docs not influence 

^ ulare of bodies. The thing which t see by 

^ help of a lens of feeble power appears to me 

•^.(....ii.- i.Untical with what I see by the unoa- 

f I shorten the focus of the lenA, and, 

V, increase the magnifying power, 1 

->j mudi more, but shall I see differently? 

'.Ilia stone, whose properties I can ascertain 

the naked eye, acquire others diametrically 

te wfaen I have divided it into micnjscopic 

Ma } No. Why then shall I not explain 



the appearances which Its divided fragments exUbit, 
according to the same laws which explain so per- 
fectly those presented by the entire block ? If 
the microscope, instead of disclosing a new world , 
does nutliiog but bring within the reach of the eye 
particles too minute to be seen without it — if it 
only aoTTM ns to unravel mixtures of labsianccs 
too much divided to be othervrise distinguished — if 
it enables us to penetrate fbrther into the structure 
of organs, let us derive from this instrument ■ 
fraitfnl harvest of disoovcriea, by submitting the 
phenomena whidi it enables ua to witness to aU 
the reactions and tests which we make use of in 
onr researches on the hu-ge scale ; In »hort. let 
us not seek for the marvellous, nor for ingenious 
hypothesis, by its help, but for positive results. 

The first rule, or rather the fundamental prin- 
ciple of this method is ** 7b (ii^Mire, m ttudying 
on oryanic frcM^y, into alt the Ioicm vnder wAon 
ii^htence it ha* been developed, and to which it ia 
still subject." 

In regard to the forms of bodies, we begin by 
observing with the naked eye those organs in which 
the microscopic bodies are formed ; and we de* 
scribe them, and delineate them with the most 
scrupubus exactness ; and this cannot be attained 
withont many repeated dissections and frequent 
failures. When these oi^ans are soft and liable to 
lose their form, or to be confnaedly huddled to- 
gether, they must be dissected and obecrved under 
pare water or alcohol. For this purpose a vessel 
must be used whose sides are but alightly eJirvated, 
and having in its buttom a slice of cork on which 
the portions of the organs that it is wished to obtain 
separate must be fixed or stretched by pins, while 
the other parts are allowed to unravd theaisclvcB 
spontaneously as they float about in the Liquid. 

When we have finished the study of a body by 
the naked eye, those portions whose details the eye 
has been unable to perceive ore submitted to the 
lens, in the same vessel. A lens iilung Uke a watch- 
maker's glass is fufficient for this purpose. A re- 
fleeter placed below illumiuates the objects placed 
on it, and a watchmaker's glass serves to examine 
them. A glass vessel of very small depth may be 
sabftituted for the plate of glass. 

The small parts observed by this lent and sepa- 
rated from the rest ore transferred to the objrct- 
holder of the microscope, where their form is deter- 
miiti'd with the snme precision. Here it is that 
illuHinnsare multiplied in the old method, according 
to which observers were conteot to look at and make 
lists of objects, llic play of light and ahsde is 
capable of presenting Che most deceptions Images ; 
the object is, in short, so to speak, a body seen in- 
distinctly from a distance. 

Opaque objects are examined by placing tbnn at 
some distance from the object-glass, and employing 
only the direct light of the sky. By means of two 
needles they are turned in every direction, and, if 
complicated in structure, they ore even dissected ; 
and they are delineated, when due allowance has 
been made for all the effects of the light falling on 
them and reflected by them. 

Transparent objeets ought to be viewed by trans- 
mitsion, under the power of a regnlateil intrnsity of 
tight ; and, in certain liquids, we most employ the 
less light the more transparent the objects ore. 

They are first observed dry ; and, seeing that 
these bodies have difierent density from thnt of the 
surrounding air, and that the rays of light are the 
more refracted the greater the Jiffcrence of density 
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of the nMdia which they tnTersr, it foHowi thit, lo 
aWHVfftf Tfly eutcring the fubataoce of obserration* 
•ad B^Q passing out of it into the air, they nrill 

• be ttronglj <tcfl«€te(l from Hit prrpeniticoUr, nnd 
■ent off* to the right ami left insCcsd of reschhig 
tha fooQS of the microscnpe, wliich, therefore, will 
oolj receive thow rays which directly traverse Che 
Votiotl axis of the observed object. This is the 
ffMSon why ■ grain of fecDls, when examined dry. 
looks like a black ball hAving a luminous hole in it* 
centre. The same effect takes place when. Instead 
of obeerving a grain of fccula in the air, we look at 

• bubble of air in a mediam appronching in density 
Co that of fecala, as, for t^xample, in water. The 
•mall spheric&l bulla exhibits concentric circles, 
lome more opaque than others, and a lumiaous 
point in the centre ; and, when tcreml of these 
boUc adhere together, then all their points of con- 
tact are rendered luminons by the new refraction 
which the rays that formerly were loet on the right 
and left of the focuH are now msde to undergo. 

Consequently, the difference of density between 
a body and the medium in which it is pUced, may 
be distinguished with the microscope, by the action 
which it exerts on the rays of light. If, for example, 
■ gndn of fecula be placed in air, the blackness of 
its border shovrs that iU substance po<isr<tsea a re- 
fractive power, end conaeqiientlr, a cutisidembly 
greater density than the surrounding air ; but the 

' tune grain, plunged into water, becomes so trans- 
parent that it becomes necessary to employ a fli&ph- 
lagkm.in order to diminifih the intensity of the light, 
that its outlines may become disccmable. These 
oatlinoa will be more shaded, if we dissolve in the 

.water any salt which increases its density. Hence, 

[the density of the substance inclosed in the mem- 
brane of the grain of fccula differs but little from 
that of pure water. The tame rule is applicable to 
two liquids cxemined while they arc yet but imper- 
fectly miied tO|^her. We shall judge Chat they 

I differ in density, when we fice striic of a sympy ap- 
pearance meamlering through the mass, and gradu- 

■ ■lly di.*tnppearing as the mixture or llie combination 
becomes more incimaCe. It is by the same means 
that we establish the identity of the rcfractiTe power, 
and ronupquentty of the density, of pure woody 
matter and dried gum — by allowing the fibres of 
cotton to dry on the object-holder in a solution of 
gum arable ; when quite dry, the whole iq^pears 
homogeneous. 

f 7b 6e cfmtinmed.) 



MSCELLANIES. 

Phoiogrnphy. — M. Daguerre's drawings an eon- 
lidered to want light aud vigour, being dull and 
overcast; those preaented by Mr. F.^rau to the 
French Academy are of a ravishing runiness and 
neatness, with stronger shades and light than any 
yet produced. Evidently in thi>t case, photography 
aeems to cut oIT the veil which shsUrd bor so 
moomfally, to appear worthy of the light that 
creates her. Besides those eminent qualities above 
mentioned, let us add some nut less estimable ; 
such as being less shining, glaring and unalterable 
— iince they can bo preserved between two sheets 
of papcft and a glove passed over wtChont causing 
them any damage. The bypo-Kulphate of gold and 
aoda, whicJi prodncrs these wondrra, is thus com- 



posed — 20 grains of chloride of gold, and 60 gntlii 

of hy]>o- sulphate of soda, are dissolved each It 1 
pint of distilled watw. I^e lodated-meCallic ptaffi 
after being washed with the greatest care, with i 
sufficient quantity of the above nulntion, is plai^ 
on an iron frame over a lighted lamp— one ortm 
minutes are suffirient for proancing the eAq 
desired. The anthor expiains this happy rea«il^ 
tfaas:— the gold, it appean. precipitatea od thm 
silver, it makes it darker, and gives so much mavi{ 
▼iganr to the shades, while they are leas sidniof 
the other part, and in its arrangement wiClii 
globules of mercury form the lights, and gives' 
more fijuty and brightarsk. — 7>nin/on Owirierj 

7b Imitate Ground Glatn for rtcenmy am\ 
preaaion, — Take one pound of ground rice, a< 
quarts of soft water, boil it until it is of tlia 
fristence of cream, then strain it through mi 
add to it twenty-four drops of spirits of turpi 
and lay it oo one side of the glass, with a 
then take a print, and dip it into vitriolic 
Iny it smoothly on the coated side of the gl 
pUce it into an oven of moderate heat, 
landscape will be left on the glass in a very seeara" 
manner, and will bear wosbing with any acid. 

Method of taking the /mpretrion of Butttfyiiet 
on Payer, — Clip the wings off the butterfly, lay 
Ihem on deso, in the form of a butterfly whea 
flying. Spread some thick clean gum-water on 
another piece of pnper. press it on the wings, and 
it will take them up ; Iny a piece of whito 
over it, and rub it gently with the finger, 
smooth handle of a knife. The bodira aral 
drawn in the space left between the wings. 

Bvitora. — The manufncture of buttons has sC 
length reached the ne pitta ultra of perfectioiu, 
ingenious Frenchman has invented a but 
which the principal of nnt and screw is nppU< 
that without a stitch, buttons msy be far mof 
curely us well as more speedily, put upon 
than in the ordinary way ; and those who hsi 
souls shove baitooa, may, if they please, have 
a dozen suits of bnttuus to each suit of 
Ibc top being screwed on to the ^ank. Mr., 
Bell has obtained the first use of the patent, 
the Birmingham manufactures can prodoce 
article st a moderate price, the old baCton villi 
btbly become obsolete. — Taunion Cottrirr, 

[Anothar advantage in buttons made in theabotc 
msnncr is, that they could be easily taken frooi thr 
fronts of shirts, waisCooats, trousers, &c., previous 
to sending the same to be washed or manned ■■Uia 
common buttons being so frequently broken in thosa 
openttious. — o. c] We have inserted the aboiv at 
the request of s Correspondent, but have Uttia Aiith 
in the perfection of them, as the screw opon wbidi 
the shank fits is sewed on to the cloth as the abalci 
button is at present. 

Blue Writing Ink. — A good and cbonp bli 
may be msdenf I he following tngredienta :— 

Prussian hlue *i drarhwii 

Oialie acid 4 do. 

Water 1 pint. 
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UTHOGRAPUV. 

(Oantiaued/rom pagt 170.J 

Wb liATc given, in No. 69, figurci and drscxiptioD* 
of Tiinouft articlu neceaury in iithographic pro* 
oeiMS* and among othcn of one of the rartirr and 
novt ciiBpIc lllliographic yTv^e»; talcing, at the 
Wine time, the upportuiitly uf uhM^nttig, that it was 
notadiiptril for lar^c work, although its ioronvenienco 
in tilt will be nppari^nt. Since lliat time, wc have 
takcQ much trouble in ins^ptrting the more modem 
jircuei, and arc happy this week to introduce to 
the uotioe of our readers, one contrived, and which 
hai been lont; u«K?d with the most perfect socceM, 
in ihe hthagrapbic establishment of i(t invrnlor, 
Mr. Striker, of Bishopagate Street. It is poruble, 
occupies but little spaoe, is easy to use, of great 
power, and turns nut the work in the beat manner. 
Ita general stmcture will be easily understood by 
the Pig> A is o strong wooden frame or tabic, B ti 
the pUttcn or bed of the prcea. It is perftctly flat, 
and tuns upon rollers on the two rails C C, the 
Mnib aa the bed of a common printing preu. Tliis 
it the part upua which the atone it placed. B ia 
forniabcd with an upright ledge at one end, about u 
high a« the atone usually is ; upon the top of tbia 
Jtdge are two hingea, upon which the tympmn E is 
lixcd in the Uiunl manner. Of course, when the 
j>rc8S ij dniwn out, these pnrtx turn back, and leave 
the itone cx]K>5ed, In the cut they are represented 
as doted down upon tlic stone. D is the handle 
which movea the bed backwardo and forwards. F F 
are the two iron tides which support the scraper G. 
G ia formed of boi-wooil, cut with a levelled edge 
below sfl reprewntcd, and fastened at the top to the 
lower end of the acrew II. The manner of usmg 
the press scarcely needs description. The bed ia 
drawn out, the tympan thrown back, the stone 
inked, and the pnper placed upon it ; the tympan is 
then idiot over the paper. Tlie tcrew H is turned or 
forced down, which hnngs the scraper close down 
upon the ttune, near where the end of the paper is ; 
the handle in then tume*!. which drags the bed for- 
wtrds, owing to a small wheel and rack within side. 
the handle H ia now loosened, the bed moTea easily 
back, and the paper now printed may be removed, 
and the operation repeated. 

The above figure imd description represents a 
press 20 inches by 26, but tliey are made of all 
aices and prices, as the following table will exhibit, 
and which we give the more readily, as Yory nume- 
roos country Correspondents have reqiiMm from 
ju the infonnation. 

Sixe. 
Freaa, 9 inchca by U inches, costs. 
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15 


tt 


20 


i< 


18 




23 


41 


20 




26 


41 


24 




30 


41 


26 




34 


41 


28 




40 


4« 
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45 


tl 
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4« 


55 
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f. 


d. 
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12 


12 





17 








20 








22 


10 





25 








28 


10 
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Prtparatiom of iht Stont far Printing. — Hie 
drawing being finished on the stone, it ia sent Co the 
litbogrsphlc printer, on whose knowledge of his art 
depends the snooess of the impressions. The first 
p fOoC M ts to e/cA the drawing as it ia called. This 
is doae by pUdng the stone obliquely on one edge, 



over a trough, and pouring over it very ' 
acid. It ia poured on the upper part 

and runs down all over tlie surface, i >•^ ". • 

then turned, and nhiccd on the opposite edge, ani 
the etching water being collected from the Croaflh, 
is again poured over it, in the same manner. The 
degree fk strength, which is usually about one per 
ceut. nf acid, should be such a» (o produce a vcry^ 
slight effervescence ; and it is desirahlr to paas th* 
etching water two or three times over the daHtaat 
parts of the drawing, as they require more etrhtiif 
than the lighter tints. Experience alone can, hoi»- 
cver, guide the lithographer in this deportment «f 
the art, as different atones, and different composi- 
tions of chalk, will be differently acted upon by the 
add ; and chalk drawiu^it require a weaker aciJ thaa 
the ink. The stone is tint to be carefully waahc^ 
by pouring clean rain water over it, and aftervarde 
gum water; and when not too wet, the nMt^ 
charged with printing ink is rolled over it in bolb 
directions — sideways, and from top to boHi?m IW 
the drawing takes the ink. It is then well orrreU 
over with a solution of gum Arabic iu »a(' r, of 
about the consistency of oil. This is allowed to dry. 
and prescrvps the drawing from any alteration, as 
the tines cannot spread, in consequence of the pores 
of the stone being filled witli the gum. .\fter tho 
etching, it is rlftrimbif to leave the stone for a day,, 
and not more than a week, before it is printed from. 
The effect of the etching L« first to t*kc away the 
alkali mixed with the chalk or ink, which woaM 
make the drawing liable to be aflieeted by the waler | 
and, secondly, to make the stone refuse more 
oidedly to tske any grease. The gum assists in 
Utter purjtoso, and is qnite essential to the 
preparation of the surfiice of the stone. 

Printinff. — When Oie intention is to print 
the stone, it is placed upon the plattea or \ 
prras, and a proper sited semper is 
surface of the stone. Rain water is then 
over the gum on the atone, whi<:b, bring di»olvcJ 
gradually, and a wet sponge passed lightly over 
the primer works the ink, which is on the 
table placed beside him. with the roller, in all 
tious, until it is equally snd thinly spread on 
roller. The roller is then poased over the wl 
atone, care being taken that the whole drai 
ccivea a due portion of ink ; and this must bo 
by giving the roller an equal motion and pi 
which win of course require to be increased, if the 
drawing does not receive the ink readily. When the 
drawing is first used, it will not reodTe the ink so 
readily os it will aflerwards ; and it ia frequently 
necessary to wet the stone, snd roll it several doiea, 
before it will take the ink easily. After this takes 
place, care must be taken not to wet the stone too 
much ; the dsmpness should not be more than is 
necessary to prevent the ink adhering to the stoos 
where there is no drawing. After the drawing Is 
thus rolled on, tlie sheet of paper is plsced on the 
stone, and the imprrasion taken. Upon taking lbs 
pspCT off" the stone, the latter appears to be qaiSo 
dry, owing to the paper having absorbed the molt* 
ture on the surfiire; it most therefore be wetted 
with a sponge, and again rolled with ink, the roOsr 
having been well woi^cd <ra the color table bdofi 
being applied. During tlie printing, some gflsa 
must alwsys remaia on the stone, sltboogh It vil 
not be visible, othenriae the ink will be received «• 
the atone as well as on the drawing, by which Iha 
latter would be spoiled ; so that if by too mocb 
wetting, or by rubbing too hard with the tpoofiw 
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y removctl, some frrsh gum water 

If the ttuiM! boa, in the first in- 

Ukl by with too small a quantity of 

hmI tiic ink fftaiiii tbe »tone on biriBg firit 

to tt. g\ua watcv mast t»e a*«d to dump the 

, iaaCetd of pttn woter. Somctimea, howcTcr, 

(!;« m«; arue from tli« printin);; ink btrini; too t>iin, 

^ «iJl afterwards appear. If <ome spotd on tbe 

•bpiw take the phatin|t ink, ootwitkAtandioK tbe 

akrnn pfccstitiunt . Bome rtroo^ arid raiut be applictl 

te ifacfn with m bruEb, and after this is waabed 00*, a 

gvn wAtrr is dropped in the place. A steel 

h hov firqamtiy n«e«8MLry to take off tbe 

of Lnk. Tbe edges of the ttoae are very apt 

to fC£ «oitrtl, and ^nerally require to be washed 

wiUk 1% nid yponge after roUtng lu ; they must also 

frr ' .'■ an application uf acid and gum, and 

Kti -t be robbed with |nimioc-stone. If 

an ,,.^ .-. iliia, and farmed uf a vamiah not suf- 

Meiitlj btiru! d, it will soil tbe stone, nDtwitbstand- 

tt^ (he proper precantinnA are taken of wettintf the 

iUMw^ and prrparing it property with acid and gum ; 

■sal if, on the other hand, the ink is too thick, it 

will tear tbe ligbler tints of tbe chalk from the 

abMie, and thus dcstrxiy the drawing. Tbe con- 

■iitrralion of these circumstances leads at once to 



/VioHp/e* nf lAf Prtti/inff. — The aceidents just 

SMsboned arise at the extreme points of the scale 

al wklch the printing inks can be used, for it is 

vUfBt tiiat the only inks that can be used are 

Ihoae nJiicb are between these point*; that ii, 

AfeBkcf thtut that which soils tbe ttone, and, at the 

MBC tima, thinner than that which takes up the 

dn«me. Lithographers are sometimes unable to 

. rery hot wettber, the reason of which may 

•loed from the foregoing. Atiy increase of 

uujKratnre wtU diminish the consistency of the 

fir.ntiDg ink ; the stone will therefore soil with en 

wk which could b^* safely used at a loner tempera* 

twe; brnce a stifTct ink moat be used. Now, if 

Ike temperature &hoiiJd iocrease so much that the 

moat will soil with any ink at all less thick than that 

ahicb will take up the drawing, it is evident that 

the printing most cease till a co«>lcr temperature can 

b« obtained ; for aa the drawing chalk is aiTrcted 

c^aally with the printing ink, the same ink will tear 

■p tktf drawing at tbe i^erent degrees of temi»eni> 

tare. Tbia, tbougb it Nometimes occurs, is n rare 

«ase : but it sbows that it is desirable to draw with 

a chalk or ink of less fatness in summer than In 

«Mlsr; and also, that if the printing room is in 

vtatir artificially heated, pains should be taken to 

f^falaie the heat aa equally as possible. 

OtAtr Dtjieuiiitt m Printmg, not rrfwrablt to 

'*• ' ■'- -; umeroi Principlf. — If the pressure of 

'- too weak, tbe ink will not be giveu 

I ..jier in the imprrH^ion. although the 

^rvmu^ has been properly charged with it. Uefects 

vill alH appear from tbe scraper being notched, or 

M( eorrvccly adjusted, or from any uocvcnness in 

the leather or paper. Afler printing a cousiderable 

anafacr of Imjiresaions, it sometimea happens that 

tkr fliawinc takes the ink in dnrk spots in different 

ftiU. Tills ariseis from the printing ink becoming 

''■ugly united with tbe chalk or Ink of the 

i;, and tf tlte |iriiiting be continued,, the draw. 

1 be ipoded. Tbe reason of this is easily 

' <ml. The |<rintiog ink readily unites with 

iKing, and being of a thinner consistency, it 

t rejwtated applicaiions, sccamulate on the 

A the dranio^ soften them, and make them 



spread. In tliia case, it ia necessary to stop the 
printing, and let the stone rest for a day or two, for 
tbe drawing to recover ita proper degree of hard- 
ness. If tbe drawing ahould run smutty from any 
of the ca\ues before enumerated, the following — 

Mijrhire/or Cleaning iMtDratctHg ithUe Printing 
must be used. — Take equal parts of water, spirits of 
turpentine, and oil of olives, and shake them well 
together in a glasa phial, uatil the mixture fiotlit ; 
wet the atone, and throw this frotb upon it, and nib 
it gently with a soft sponge. The printing ink will 
be dissolved, and Uie whole drawing will also dis> 
appear, though, on a eloee examination, it can be 
diatingiiished in faint white lines. On rolling it 
again with printing ink, the drawing will gradtially 
re -appear, as clear as at first. 

Bleached Paper unfit for Lithngra^hic Priitiinff, 
— Accidents sninctimes occur in the printing from 
the qualities of tbe paper. If the paper have been 
made from rags whieb hafe been bleadied witboxy- 
mnriatic acid, tbe drawing will be incurably spoiled 
after thirty impressions. Chinese paper has toaoe- 
tirat» a atrong taste of alum ; this is so fatal, as 
sometimes tn spoil tbe drawing after the first im- 
preaaioo. When the atone ia to be liiid by after 
printing, in order that it mny be used again at a 
future period, the drawing shoidd be rolled in witfi 

Preserving Ink . as the printing inks would, when 
dry, l>eoome so hard, thnt the drawings would not 
take fresh printing ink freely. The following is the 
composition of the prescrriiig ink : — Two parts €i( 
thick vaminh of Unseed oil, four parts of tallow, one 
part of Venetian turjientlne, and one part of was. 
These must be melted together, then four parta of 
lamp bUck, very carefully and gradually mixed with 
it, and it must be prescTTcd for use in a cIodo tia 
box. 



AGENCY OP MAN IN THE DISTRIBUTION 
OF PLANTS. 

" WaiN the introduction of cultivated plants,'* 
says Dc Candotle, '• is of recent date, there ia nn 
difficulty in tracing their origin ; but when it is ot 
high antiquity, we are often ignonnt of the true 
country of the plants on which we feed. No one 
contests the American origin of the maicc or potato ; 
nor the origin, in the Old World, of the oofHie' 
tree, and of wheat. but there are certain ob. 
jecte of culture, of very ancient date, between 
the trapics, such, for esaniple, as the baoana, 
of which tbe origin cannot be veriHed. Annies, 
in modem times, have been known to carry, 
in all directions, grnin and cultivated regetatdea 
from one extremity of Europe to tbe other; and 
thus have shown ns how, in more incleat times, 
the conquests of AleJiander, the distant exprditlona 
of the Romans, and afterwards the CrusatleB, may 
have transported many plants from one part of ttii- 
world to the other.*' 

But, besides the plants used in agriculture, the 
number which have been naturalized by accident, o 
which man has spread tmintcntionally. Is cooaidera* 
ble. One of our old aulhora, Jossclyn, gives ■ 
catalogue of such plants as bad. In bis time, cpning 
up iu the colony since the English planted oiidkqit 
cattle iu New England. They wcrctwo-and-tweuty 
in number. The common nettle was the first which 
Ihif settlcn fioticcd ; and the plantain waa called b{ 
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Che lailiMS *' Engliahaun^s fuot," a« if it tpmiig 

frgm tlmir fuoutifirfl. 

'• \Vcluveintroduo«i*rery nbere," obterves He 
CanilollCt " wnie wevda which gronr among our 
v&rious kind of wheftt, and wluch hsvc beeo received, 
pertupi. ori({in&lly from Alia aloo^ witli them. 
Thus, together with the Darbar; wheat, the inha- 
bitants of the (outh of Europe have aown, fur manj 
BjjCf , the plants of Algicn and Tuna. With the 
WO0I9 and cottonii of the East, or of Barbnry, there 
arc often brought irUa France the grains of exotic 
plantj, some of which naturalize tbemselvei. There 
is, at the gate of Montpellier, a meadow set apart 
for drying foreign wool after it has bfx-n washed. 
There hardly passea a year without foreign plants 
being found neutralized in thia drying -ground. I 
have gathered there Centaurea parviflora, Psoralea 
palsfStiQa, and Bypericom crispum." This fact ia 
not only illustrative of the aid which man lends 
inadvertently to the propagation of plants, but it 
alao demouatratea the multiplicity of aeedi which 
are borne about in the woolly and hairy coata of 
wild BDimals. 

The same botanist mentions instances of pUnts 
naturalized In sea-ports by the ballaat of ships ; and 
several examples of others which have spread 
through Europe from botanical gardens, so ai* to 
have becume more common than many indigenous 
species. 

It is scarcely a century, aays LinoRua, since the 
Canadian erigeron, or flea-bane, was brought irona 
America to the botanical garden at Paris : and al- 
ready the seeds have been carried by the winds, so 
that it is difl'uscd over France, the British islands, 
Italy, Sicily, Holland, and Germany. Several 
othen are mentioned by the Swedish naturalist, as 
having been diisperacd by simiUr meanii. Tlie ootii- 
nion thorn-apple, observes WiUdenow, now grows 
aa a noziuus weed throughout all Eurojie, with the 
uioeption of Sweden, I^plaud, and Russia. It 
came from the East Indies and Abyssinia to us. 
and was so nnivcrsally spread by certain quacks, 
who used its seed as an emetic. 

In hot and ill -cultivated countries, such narara- 
lizatioos take place more easily. Thus the Cheno- 
puftium ambrosiodet, sown by Mr. Burchell on a 
point of St. Helena, multiplied so in four years as 
to become one of the commonest weeds in the 
island. 

The most remarkable proof, says De CandoUe, of 
the extent to which man is uncnntciously the in- 
strument of dispersing and naturalizing species, Is 
round in the faut. that in New Holland, America, 
and the Cape of Good Hope, the aboriginal Euro- 
pean species exceed in number oil the others which 
luve come from any distant regions ; so that, in 
this instance, the inilaence of man ho-t surpassed 
that of all tlie other causes which tend to dissemi- 
nate plants to remote districts. 

AltJiotigh wc are but bliKhtly acquainted, n» yet, 
witli the extent of our ins trumen tali tj in naturali- 
siys species, yet the facta ascertained aHurd no 
imaO reason to suspect, that the number which we 
introduce uninteationally exceeds aU those trans- 
ported by design. Nor is it unnatural to suppose 
that the ftmctions. which the inferior beings, extir- 
pated by man, once discharged in the econom of 
nature, should devolve upon the human nice. If 
we drive many birds gf pussage from different 
conntries, we arc probably required to fulfil thc.r 
office of carrying seeds, eggs of fish, insects, mol- 
lu&kjj, «nd otiicr creatures, to distant regiuus ; if we 



destroy qoftdnpeds, we must replace them, not 
merely as coosamers of the animal and rcfeUbla 
sahstanees which they desonred, bnt as dJiaeimJaa- 
tors of plants, and of the inferior dassM of the 
animal kingdom. We do not mean to insiiutale that 
the very same clianges whteh man brings abovl 
would have taken place by meaas uf the agenoy of 
other species, but merely that he supersedes a oer> 
tain numbcT of agents i and io far aa he di sp erwi^ 
plants nmntentionaUy, a#againat his will, his intar* 
vention ts strictly analogous to that of the spede» 
so extirpated. 

We may observe, moreover, that if, nt r 

|>eriods, the animals inhabiting any giveti 
have been partially altered by the extinction mi Kntuw 
species, and' the introduction of others, wbethA b]r 
new cpeations or by immigration, a change mmt 
have taken place in regard to the particular ptanB 
conveyed about with them to foreign countries. As, 
for example, when one set of migatory birds is suh- 
stitnted for another, the countries from and to which 
seeds are transported are hnmediaiely ckanged. 
Vicisaitndes, therefore, analogous to those whidi 
man has occasioned, may have prerionsly attendaft 
the springing up of new relations betw*een species ia 
Uie vegetable snd animal worlds. 

It may also be remarked, that If man U t! 
active agent in enlarging, so also is he in 
scribing, the geogrsphicsl bonndariea of parm- uor 
plants. He promotes the migration of some, lis 
retards that of other species, so thst. while in many 
respects he appears to be exerting hia power ^ 
blend and confound the various provinrea of icMH-- 
genoos species, he is, in other ways, instmnesitaL 
in obstrurting' the fusion into one group of Ikt 
inhabitants of contiguous provinces. 

Thns, for example, when two botanical res: i n ns 
exist in the same great continent, suchaa the Ruto* 
pean region, compreheudittg the central pnrta «f 
Europe and those surrounding the Mt ililiniannawi, 
and die Oriental region, as it has been termed, en* 
bracing the countries adjoining the lUack 8ea and< 
Caspian, the interposition between these of ttuni. 
sands of square miles of cultivated lands, oppose ft 
new and powerful barrier ngaiost the matnal inter- 
change of indigenuuji plants. Botanists are wvll 
aware that garden plants naturalize and dtfTnse 
themselves with great ftictlity in comparstiTety 
onrecliumedonuntries, but spresd themiiplves filowiy 
and wHh difficulty in districts bighhf cultivated. 
There are many obvious causes for this dilTcrrncc: 
by drainage and culture the natural variety o£ ■Ca* 
tions is diminiahed, and those stray uidividoals by 
which the passage of a species IVum one fit MaSioa 
to another is effected, are no sooner detected by tlie 
agriculturist, than they are uprooted as weeds. Tlkb 
larger shrubs and trees, in particular, can searedy 
ever escape observation, when they ttave attained a 
oertain size, and will rarely fall to be cut down tf 
unprufilable. 

The same observations are appUoable to the liu 
terobange of the insects, birds, and quadrupeds of 
two rt^ions situated like those above alluded to. 
No beasts of prey are permitted to make their 
way across the intervening arable tracts. Many 
binis, and hundreds of insects, which wonld have 
found some palatable food amongst the various 
herbs and trees of the primeval vrilderaess, ir* 
unable to subsist on the olive, the vine, the wheal, 
and a few trees and grasses favored by roan, la 
addition, therefore, to bis direct intervention, man, 
in this case, operates indirectly to impede the dis' 
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■eaninatior. .-.r ^i^^u. by interccpHngthe migraUoas 
<»r Knim-' ' which wouM otberwtte hnvc 

!i»vn Act I orting seed* from one pronnce 

lirr, in the Testable kingdom, the influence 
of tTt«ti «iU tcsd, aHcr a conridunble lapse of nf^s, 
lo T««Mler the geographicAl range of tyecies of ft- 
-— —-ore extrjided, as Dc CandoUe seems to an- 
or wliethrr the coDipennnting agency alwve 
■ ■ \ ta will not counterbaionce the eAcepttona 
c«q»cd by our aaturalizations, ndinita at least of 
aume dcubt. In the attempt to form an estimate 
^diM fobject. we roust be careful not to under- 
or almost overlook, as aomc itppcar to Itavr 
I. the inflacDce of man in checking the diffu- 
of pUuts. and restricting their dUtribotion to 
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BOOKBINDING 
CR89Hme^Jromy9p€ 195. > 

84«tvfi thua briefly ootioed some of the machinery 
vhirh h employed by the bookbiBtler, we return to 
i\n- Wiok, the rdgi>^ of which had just been cut ; the 
^<-v. tljiu£. cbcrefore. ia lo ornament its edge.4, which 
k u'> K- t-iEhrr b]r coloring, sprinkling, miirbliiig, or 
pilling. TUe 6r«t of theae processes is ibe most 
•topic, and is that usually adopted for the com- 
ftaoKft work. The books being laid one on the 
vthrr, or screwed io the cntbog-prvss, the color ia 
■jiplirri with a sponge. The colors mostly employed 
r'" purpose, are Spirit-blue. Brown-umber, 
■ ^ ytllow, Dutch-pink, Spaniiib-brown, and 
^cnnUion. mixed with size. Sprinkling ia per- 
farard by dippinc a ttif brush in the color, and 
acrikin^ it upon the prcas-pin held in the left band, 
b) Khich means the color is tlirown upon the hooka 
ia fiiu; tpots, and a littitr pruclice enables the work* 
■uo to distribute tliem very e<|ualiy all over the 
B^Mcr kinds of books, howerer, are gene«. 
ll~ -'ntbr edges, the patterns being m«de 

with the marble jMiper lining. Mar- 
u ■> jM-iKiiiiied as follows: — a trongU is provided 
a coavenieat fizt', about two inches deep, which 
ll ftUed with clean gum-water ; Tarious colored 
flgmtnts, ground to spirits of wine, and mixed with 
iTMlt r]unntity of ox-gall. are then thrown upon 
' f th« gum. water, and disposed in 
, .icrording to the pattern that is de- 
*uii a ijuitl and comb. Tlie proper pAttcru 
obuined, the book ia tied between two boards. 
! edges dipped into the trough, wbcn the 
colun become transferred to the book ; cold 
is immrdiately dashed over the edges, which 
colors, and gives tbem n clear appearance. 
edges are to be gilt, they are nicely cut and 
Ben two boards; thejr am then .ipnnged 
yelloW'Ochre. which is scraped off. and 
rubbed dry witb paper shiitings. Pureh- 
, or a aiie composed of equal parts tst 
■rati while of eggs, is laid upon the bouk edge, 
' '^red with gold leaf; it is then dried gra- 
nd before it gets quite hard, is burnishrd 
<iiit .in i^aie bumiohrr. The edges are then pro- 
k*(tcd from Injury during the remaindt^r of the 
fnxCM by a psper covering. Ilead-baiiding then 
fclkma. Head-bands ore of two kinds, ttuci on 
wi/rknf. Tlif >tiick-on hend-Wnd ia formtrd by 
Jog'a piece of atripeJ or colored linen about an 
deep, and equal iu length to the ihickuesa uf 
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the book ; one side is pasted, and a piece of well- 
twisted cord Iiiid across one-third of lU width ; it U 
then folded over, incIo«ing the string, and worked 
well up to it. The back of the book being glued, 
the linen ia laid npon it, the cord or bead-baod 
being placed flat upon the end of the leaves. For 
all extra work, however, the head .hands are worked 
in the following manner: — A strip of thick vellum, 
board, or striitg, prepared by rolling it tight in 
pasted paper, is taken of a dimension suited to the 
sixe of the book ; stout well-twisted silk, of two or 
more colors, ia then taken ; if two colors are used, 
they are doubled and tied together by the ends, one 
of them being previously equipped with a needle. 
The book is then placed In the cutting-presa with 
the back uppennoat, the head towards tlie work- 
man, and considerably elevated ; the needle is theji 
pufcd through the middle of the second seation, on 
the left-hand side, just below the catch-stitch, and 
drawn out far eooogb to bring the knot joining the 
two silka close into the middle of the section ; the 
needle ia then brought up, and paased again throagh 
the same place, and the silk drawn nearly close ; 
the round strip b placed in the loop thus formed, 
aad the silk drawn tight with the leA band ; the 
other silk is brought over with the right, and puaeed 
under and over the bead-band, when that is held 
tight with the led band ; rhe other silk is now put 
over that, and also under and over tho bead-band ; 
they are thua worked alternately over each other, aa 
far as the middle section of the book, tlirongh 
which the needle is passed below the catcb-slitch, 
and brtfugbt over the head-band, when the working 
ia proceeded with as before, as far an the laKt section 
but one; the needle is pawed through this section, 
and Over the head-baud twice, and finally fastened 
on tho back. The ends uf the head-band are then 
cut otf, almost close to the silk at each end. The 
part produced by working one silk over the other is 
called the braiding, which forms the principal beauty 
of the head-band, and should be ranged close down 
upon the leaves of the book on the inside of the 
band, which ifi easily managed. Both ends of the 
book having been worked in tlxia way, the glue bruah 
ia drawn across the back of the bands, which 
strengthens Uiem, and keeps them in their proper 
places. It u now the u&ual practice to make a 
hollow back, on account of iU enabling tlie book to 
open better, and also preserving tlie leather from 
cracking. The hollow back is formed by cutting • 
strip of cartridge paper twice the width of the back, 
and the same length ; this is folded in half, and the 
back being fre»h glued, one half of the folded paper 
in stuck ou. the other half being doubled upon IL 
If the book is to have raised bands, they are now 
put on; they are formed of strips of thick leather, 
aa wide, and at such distances from each other, as 
taste directs ; they are glued ou the loose back, and 
pared down at the ends, the aides being kept sharp 
and square. They ore used to give a neat nppear- 
Mice Vj the bock, and are a great improvement on 
the old method of sewing the book on rai»i-d bands 
iQ lieu of the sunken cords. The book ia then 
ready for covering, with leather, if to be whole 
bound, or with leather and paper, if to be only half- 
bound. For whole binding the leather is cut about 
half an inch larger all round than the book, and 
carefully pared round the edge with a ttharp knife on 
a piece of smooth marble ; it is then pasted, folded 
together, and left a few minutes for the paste to 
soak in ; it is then opened out, and the book laid on 
one hidjf (the fore-edge being towards the work- 
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MUi). while the other half if cwfolly and tightlf 
dnwa orer the back and appermost cover ; the 
coTera being then adjusted at the bead and foot, aiid 
imlled fonrard. the edges are turned down and the 
enda tucked in ; the cornen being mUed are worked 
toother, and the part mo rained cut ofT, and the 
head and foot [lieces being smoothed down, the fore- 
edge part U folded orer them. Tlie head of the 
book is thea neatly set with the folding -stick, press- 
ing it inwardif in the joint where the comer waf> 
taken off the boarda, and flatting the leather orer 
the top of the head-bands ; the form thus given in 
the dump rtate is permanently retained when dry. 
If the raiKd bandi, prerioiuty described, are nsed, 
a piece of fine cord is tied round the book, (the 
edges being guarded with a piece of board), presaing 
vn the upper and Igwer side of each band, wllich 
bringf the corcr close upon the back, and preserrcs 
the difitlnctoess of the bonds. For balf-bonnd books 
a strip of leather is cut. about an inch longer titan 
the back of tlio book, and of sofflcient width lo lay 
well over the boanU ; the leather comer piece* are 
cut of on oblong quadrangular shope. The leather 
being parad, the comer pieces are put on flnt, and 
the baok afterwards, being worked in the same 
niaaner. and with the same care, as the whole- 
boond book. Marble, colored, or other fancy paper, 
is cut of a proi>er aixe and' form, and pasted on the 
aides. Smooth sheep and calf bindings are fre- 
quently ornamented by marbling or sprinklings 
which is performed by throwing vorious co- 
loring liqtiids on the cover while it is wet with 
water : but there is so great a variety in these pro- 
ceoaea, both of colors and patterns, that there is 
Dot space for their enumeration here : nor are they 
of much importance at this time, the colored lea. 
then having been brought to such perA?ction, and 
In so grnernJ use, an In render the employment of 
apriiikling, \c. of marc rare occurrence thnn for- 
uieriy. The/oncartiinff of the book is now com- 
pleted, and it is handed over to the finisher. 

The first step of the finishfv is to wash the corer 
of the book with psste or glue water, tu prevent 
the glaire from sinking in and staining the cover; 
when the tixing la dry the cover is gl&ired. Morocco 
Mid roan require to be glaired but once, sheep twice, 
and calf three times ; this done, the book is ready 
fvr ^(IdinK nnd Icltcrittg. Tlie places where the 
gilding is to be applied, arc then slightly greased 
with palm or sweet oil, and covered with gold lea/. 
While lettering and gilding the back, the book is 
pb«d in the cutting -press, with the head a little 
elevated. The braas letters having been selected 
end laid in their proper order heftire a fire, arc 
moderately heated ; before ustnfj; they ore tried on 
a piece of waste leather ; when at the projier tem- 
perature, they are forcibly impreaacd upon the gold, 
one after the other, care being taken to keep them 
■traight, upright, and at uniform distances — a pro- 
ccaa which requires great practical skill. The whole 
of the letters being worked, the superfluous gold is 
wt|ied off with on oiled rag, to which it adheres, 
and when saturated, the rag is sold to the refiner, 
who recovers the gold which it contains. Common 
words of frequent use, such as Biltte, Prayer, Album, 
&c. are ctit in one jiieLT, and worked off at once, 
which greatly facilitates the process of lettering, 
while it inanrea a uniformity of appearance not 
odierwiae attainable. 

The lettering having been completed, the re- 
oialnder of the book is gilt with appropriate tools ; 
Ikeae iu general couaist of atraigbt liuca or lillets, 



rolla of variotts breadths and patterns, and til 
ornamental derioea, all cut in braoa, and f\»A 
aame way aa the lettera. The tools are frequn 
heated, and worked upon the leather withont 
interposition of gold, which pnHluce:^ a neat 
elegant contrast to tlie gilding : it. is denomim 
blind-tooling. Whole bound books ore freqnei 
very handsomely gilt on the sidea aa well as tbe bt 
frequently by running a broad gold roll round 
ediges of the cover, and sometimec by means of ( 
ner and centre piece*, with or without ItneM. 

"Wlien very large lettering pieces, ornaments, 
coats of arms, &c., are to be gilt upon the coi 
of books, manual prearare is inadequate to 
working of them, and a preaa is employed, oal 
an arming pms. A very perfect machine of 1 
de.acription baa recently been conatructed by Mm 
Cope and Sherwin, of London, to which theyli 
given the name of the " Tmperial Armixu i 
BmboBsing Press," which it not only capabifl 
working every deacripdon of gilding, but [g i 
sufficiently powerful to embosa Uie el^^aat arabcm 
covers, at present 50 much employed for oroamei 
bookbindbig. The Urgeot description of tfaeve an 
are embosaed by means of a fty-preos of enormi 
power, but for all smaller work the imperial pi 
U amply sufficient. In tbi eonstmction it reaenkl 
;he improved printing preas invented by the m 
parties, bnt with the addition of a contrivanos 
raising or lowering the bed to suit the tlueknoM 
the bock, and the platteo likewise having reoeptx 
for tbe heating irons. By means of a acrew-A) 
wedge adjustment in the piston, and the risinc 1 
falling bed-plate, a considerable range, with 
power of very accurate adjustment, ia obt«ii 
with great facility. The machine is exccedin 
E;im)>Ic in principle and confitniction, elegant in i 
])esrauce, and efl'ective in operation, and i» aval] 
blc auxiliary to Hie book-binder. The book bsv 
been gilded, it is poliiihed with a hot iron, aiid ' 
edges, if coloured or marbled, ore bamiahed witk 
agate burnisher : the book is then finished. If 
book was only intended to be put in boards, or* 
it is tei-fanicaUy called, boarded, it ia folded, arw 
glued, the covers cut to tlte size and put 00, 1 
then povered with colored paper, the edges ti 
book remaining uncut. Extra boarding haa scoi 
boards than the former, and is finlsheil with nt 
more care; sometimes the edges ore cut, and 
book covered with a neat colored and eoboflnd 
printed cloth, which gives a very neat appeal^ 
El a cheap rate. 

(Vellum binding aa early « potnAU.J 

PROCEEDINGS OP THE BRITISH AfiS 
CIATION AT GLASGOW, 

Thk meetings of this body commenced, aa own 
ders are aware, on Thurailay, Sept. ITth. Tbe 1 
rival of strangers and diatinguished furrignera 1 
very great for some days previously, more so indi 
than it is supposed at any preceding meeting of I 
Association. Tbe preparaboos in the diHerenl tu 
tional departments were on Wednesday broogbC 
a conclusion, and every thin^ appeara to §0 
smoothly. It is the proceedings at these aectUi 
which are alone interesting to our readers. L<«ril 
thrrrforo, unnoticed the details of mere bajmut 
we shall pruct-ed to give an abstract of whtt I 
been done in the way uf sdence. FirAt observil 
that the various mascums of mechanical inventlai 
nrticlea of taste and elegance, objects of 
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mid oUier* of DAtural Kiftory, were throim open to 
•U the rnvmben at vnrioni pvU of the town. Some 
of Uatse ncchAniral cootrirancea we ihall cndeaToar 
tD Mbuin s de«crifiUon of. The foUuwing oominu> 
neator, inY^ntctt hy Mr. Prutiu, for ^I'ing signals 
wWn A gaiviuiic ulf^mph i« to work, that is to ring 
m b"n at B (listmut tiUaiuu, obtuiued general atten- 
lioo and apftUuae. 

Mr. Pm/in'M Galvanic ComtMunicQior conuiU of 

too coUa of copper ribbon attached together, and 

ptoocd purmllel to each other, with a ipocc betwnea 

Two needled are loapended within the coiU, 

A pUtiDnm wire terminating in a amall spiral 

*i^l *rmft» the direction of the needle. Under the 

the platinum wire if placed a ipirit tamp, 

• iiuU) fliimr, by means of which the platinum 

Obi u maiiitMined «t a white heat. When the 

teetlli: dcTiatc* br means of the galvanic influence 

milted from the other cod of the telc^^raph, it 

rvand with it tlie hot platinum uoil, which 

with a fine cotton thread iitrctched in its 

Thin thread is attached to a cord, by 

wtkieh a peodolam is drawn aside from a bell or 

|«nf . Dpon whioh it tends to faU. The moment 

ItiaC the hot wire louchrs the thread, it bumi it, 

§bd the pendulum, being freed, strike* the hcU, or 

goog, ami thu« the attention of Uie per»un at the 

Idegraph is called to the' signal thai is made. 

Nf It to the abuvr, tlic object which most arretted 
the iMitice of the meeting was the Alpaca, nn ani- 
e^l of the Lama tribe, native of the Cordilleras, 
•! 3i(>uatain district of Peru, very Toluuble for its 
irool. iiopiirtatiooa of which have already taken 
ybrv lo I he txtent of 3.000,000 lbs. It i» u^ed u» 
f._- ... f,... -ifita of the Spunish grandees in Peru, 
]F, ": e(|iul to any venison. Some are 

vL. tfrown andmotUed. The AIpAca does 

B MC jtcrspirv as iheep do, and therefore requires no 
PP feti^nnirt which will be nn immense saving to the 
^ f^iriuer ; and the heavy coat of wool on its 

jue as tiilk,) is sufficient protection in the 
l^ rrruviHii moDntaJns, where deluges of rain fall 
IB Imt Bionths in the Hummrr seaHon ; and from the 
rW \lDAra liTtng undtr the liue of perpetual enow, it 

* :hat a cold climate is congenial to themcwn 
^ T. The Alpaca lives on ** zeho," a kind 
' •■ni grass which grows on all mountains 
^ ' certain altitude — proving that they will 
^1 CT3K Tbrre sheep will not. Specimens of different 
P^ ludt of m.-inufacture from Alpaca, in imitation of 
^f nil, were eihiblted, — some black as jet, (without 
I I *)^,'> others white, colored, dyed, and wove in great 
I I *^irui-< t)f figures; can be manufactured at one- 

"ic price of silk, and three times more valua- 

t -.H Scotch wool. The Alpaca is especially 

I fur MeotUnd, aa recommended at the ninth 

^ of the British AMociation. From Wm. 

* E#»l . Liverpool, samples of the raw AJ- 

* ,)ky wool, assorted black, (without dye,) 
rrd, brown, foxy, grey, mottleJ, Sic, are 

k^ i tew ui he seen. There is no animal grease in this 
•mil — illtuttrative thot the animal requires no 
.' ttefore shearing. This Alpaca wool can at 
' - ^le sold at 20</. per lb. During the panic 

^j^^^gUii^t V'bcn Highland wool sold at 3j|J. per Jb., 
■^■■IBDf 1.000,000 lbs. of Alpaca realized 2s. 
I^^MFM. p«r lb. 

fej SKcnoK A. — Matbbmatics and Favaica. 

* ~ firrt paper was one by Professor Powell, 
n his absence, was read by Professor 

Jl — Oa Latent Beat and the Refrangibility 
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of Heat and Light.— Professor W. statefl that the 
report ffu exceedingly volumlnoas, and he would,* 
therefore, only read snch portions of it as were 
likely to be moat interesting. U was intended as a 
supplement to o former re|Kirt on the same sabject, 
and contained notices of the discoveries which hsd 
since been made in this branch of science, which 
bad in a great measure altered the views prerioasly 
entertained on the subject. The subject had now 
divided itself into two branches, unpt^srised light 
and poUriaed heat. On these points Cbo report 
detailed at great length the results of the various 
researches of Mr. Melloni and of Professor Forbes. 
Among other points Hhicb these researches had 
dedded, was the fact, that the resistance on the 
transmission of best was not in the sur&ce, but in 
the body of the mass ; that rock salt transmitted 
beat more freely thou must other imbstances, so 
that 92 rays of heat passed through it, whetlxr the 
heat arose from flame, red hot iron, or water at 
212°. The report then alluded to the scnes of 
experiments on the transmi.fsion and refraction of 
heat, ])ubliahed by Professor PortK'n in 1835. Among 
other experiments, he tried whether heat could be 
detected in the moon*s rays, but he found no in- 
dication of its existence. If there did exist any, it 
be less than the 300,(K>Oth part of a degree in the 
centigrade thermometer, as tried by the ihermo- 
multipHer. Professor Wlicwell stated that he would 
pass over a considerable portion of the report, 
which treated of the infl4ience of eolor in the 
tninsroission of heat, and on the subject of the 
transmission of ice under water ; and would glye a 
few extracts relative to the experiments on the 
polarisation of heat. Mr. McHoni had tried ex* 
perimeuts with tourmaline, but without efiecL In 
IHM, howevM-, Professor Forbes took up the subject, 
and succeeded in polarising the heat by means of 
platea of mica ; and this formed the great point of 
the discovery. The ne.xt discovery was that of the 
Circular and Elliptical Polarisation of Ueat, an 
account of which Professor Forbes had published 
in the Edinburgh Journal of Science, iu March 
1H36. Among other points discovered, it was found 
that the quantity of rays Aransroitted woa in pro- 
portion to the light used — thus with an argand, 74 
out of 100 were trsnsmitted, while with water there 
was only 44. Another important point was, that 
the wave of heat by tlie mica plates wos three times 
the length of the wave of light. The report con* 
dudcd hy reviewing the progrrsa of the discoveries, 
and allotting to the respective parties couoemed in 
the discovery that share which each appeared to 
have ill the elucidation of the subject. 

In answer to a question by Professor Stevelley, 
Professor Forbes explained, by a diagrtm, the 
grounds on which he held the wave of beat to be 
so much longer than that of light. Professor 
Wlicwell made a few remarks on ttie same subject. 
Sir David Brewster, in the courte of a few ob* 
servatiens, referred to one or^two important ex* 
periments. He stated, that if a solution of laurel 
leaves was made in alcohol, the result would be a 
green oolored fluid. If this fluid be put into a 
bottle and looked down through, a red light would 
be.seen, and no green ; he also referred to certaio 
effects produced by a film of Oil of Cassia betwera 
two plates of flint gbiss, and recommended a pnT 
sedition of the experiments. 

The next report was one read by Professor Forbes 
on Meteorology, swpplementary to a report read by 
bim eight years ago. The report, he said, was flo 
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long that be coulil only direct attention to one or 
two extracts. He bad treated the suLtject under 
tlie different heads of Temperature in connection 
with the Baxoraeter — Pressure in conn^M^tion with 
the Baromet«r, and Metcorolog;ical obterTBtioaa 
geoeralljr — Atmoipheric beat — ^Thi; Tempenturr of 
the Sphere bejond the atmosphere — Solar radiation 
—Temperature of the globe itself — Humidity — 
Wmdft— Storms — Electricity — the November me- 
teors — and concluded by a few sug^tiooa on the 
subject of national and locftl obserratoriea. The 
principal point on which he rrad extracts from his 
report was that of the temperature of the globe. 
He held that internal heat had little or no influrnec 
OD the external entst of the earth, and that the 
portion of the sun's rajrs which reached through 
the atmofipherc had little efft^ct below the surface, 
except for a limited dlsUoct:. The heal of tho 
atTOu«|>here decreased geometrically upwards as the 
heat of tlie globe increased arithmetically down- 
wards. The heat sent down from the surface 
depended on the nature of the soil and its con- 
ducting power; and, except: by thermometers 
placed at different depths, they could not urrire 
ata7»ro|icr cronolusion on the subject. The amount 
of solar heat lost by coming through the atmosphere 
he estimated at 2) per cent, on a vertical ray. The 
Tslue of the speciSc heat of the soil was estimated 
At Paris at 56 : but as to the same subject in this 
conntry, he would, during the meeting, give aome 
svsultsof experiments tried at Edinburgh. Within 
thetTn]iics, the mean hrat wao found by putting the 
thermometer one foot below ground tn the ahade. 
i'oaisson estimates the sun's influence at Paris at 
2A° ceatigradfl ; the mean temperature at Paris was 
1 1° centigrade, Ir-aviug thus 13" ceuligrade, or 9'^ 
of Fahrenheit, as the temperature of the globe, 
were the sun entirely withdrawn, a temperature 
greater than that of the polar rc^ona. He then 
alluded ti> tlie erroneous calculations of harometri- 
eal measuremcnta. and instanced the case of the 
Caspian Sea, which haromctrically was 300 feet 
lower than the Mediterranean, while, by actual 
levelling, it was only 80 feet. On the subject of 
Humidity he had given in his report si^me experi- 
ments on the dew point, and had suggested a new 
Tlieory of Winds ; but he would not detain the 
Section by eateriag isto these matters. He sULed 
that OD the August and November meteorB the 
report gave an abstract nf the papers which had 
appeared upon that subject. He ooncloded by 
readiog some suggestions on the necessity of Na- 
tional ObMrratories, and the proper mode of ma- 
oagiDg them. 

Professor \MieweU next read a report on the 
•object of the Tides. Ttie object was to ascertoia 
the moon's mean decUnation ; but as it varied every 
year, a number of years' observations would be 
required. From a series of observations made at 
Leith. a number of calculations had been made ; 
and from observations also made at Liverpool, 
Bristol, and Portsmouth, Ublet hod been made out 
to show the height of the tide at any hour of the 
day, according to the moon's ago. Observations 
had also been made to determine the curve of the 
rise and fall of the tides, of whidi calculations had 
also bfien mode. Diagrams of the curves were 
exhibiti^ and eiplainnl to the Scrtioo. 

After which. Mr. Smith, of Jordanliill, read part 
of a paper by Mr. Steituson, on the changes of 
level of sen and land, which had taken place sinotf' 
or during the tertiary jieriod- After giving a few 



extracts from the paper, Mr. S. dcsrr l!y 

the diffvrent beds of alluvial mutter ay 

the regular strata in this neighbourliomi. llr iitAtei^ 
that tlterc were beds of sand which he cuosidervd 
of a fluviatile formation; tlieAc ovrrlay beds ttf 
gravel, which again repose on a bed contajois^ 
many marine shells. These are found at difloFMik 
IcvdJ. He bod found them at the height of 100 
feet above the level of the sea \ but olban had goft 
them mnch higher. He atated that about M prr 
ceat. of the shells were extinct or unknown, and 
many of the rest were common to the arctic aeaji, 
showing that the climate had altered from a colder 
to a warmer condition, since the formatioaof thoM 
deposits. 

Dr. ScouUar having previously perused Mr. 
Stevenson's paper, gave a brief resume of its coa- 
trrits. It recommended tfaa adoption of aom* 
means of making observntioni nn the leveJ of the 
tides, which should equally enable the ftahermaa, 
the peasant, and the philaM>)iher in all parts of the 
world, to speak the some language on this tubjctf, 
nnd unite in promoting the object they had in view. 

M. De La Bcchc said be had been stmck vrMi 
the statement of Mr. Smith, that shells of the 
present day tiod been found in a particular form*, 
tion at the height of forty feet. Was this, lie asked« 
about the maximum ? (Mr. Smith said it wee 
nearly so.) It struck him, because in the 
of the present Ordnance Survey, forty feet was 
the maximum of the elevation they had aacertainni 
in Dt-vonfthire, Coniwnll, 0cc. It was a rmmrkiiblB 
coincidence, and would seem to show that a tliaoge 
in the level of the sea and hind bad taken pUee 
over a large area, and Afforded efidcncc both of 
elevation and depression. 

After some remarks by Mr. DsTid Milne and 
Dr. Buckland, the oonvenotian terminated. 

A short paper from Captain iladdely on th* 
Geology of Canada was read, which gnve rise to ft 
conversation on the inyiortanoe of GovemmeBt 
appointing surveys of our North Americen colonin. 
It was observed that this was the more important, 
as there wu a poosibility that in the settlemmt fd 
our differences with the United States, tncta of 
country might be exchanged, and. as Dr. BncklaiHl 
remarited, we might be giving away a coal -Add 
worth i,lo,000 or i.'20,000 an acre, for lieida «f 
granite not worth five Hhillingi. A nieiiber ben 
the strongest evidence to the rich mincrvl mouroM 
of Nova Scotia and New Brunswick. 

Mr. Bowman having read a paper on the Silarisn 
rocks of Llangollen, illustrated by arctions nf th* 
upper Silurian rocks between the valley nf the Des^ 
from Mool Fema to the Egeuyaeg, and of th* 
Silurian and associated igneous rocks betwe>ni Iho 
river Tsnat and the Denbighshire ueal-iidd, Cb^ 
Section adjourned. 

(Omiinvtd in omr ntjrt.j 

7b iAe Editor. 
Sin.—BUnc-pipe Jet. — It is well known that t^m 
mixed gases, oxygen and hydrogen, will not eiploil* 
when passing through a very narrow bore of a (nS? . 
how is it then that it never oocnrred to an<. 
inventors of the compound blow-pipe, u 
minute perloraiinns extending through a pu-CA ol 
cane may he um^I fur a compound nlnw-pipe fof 
the gases wiihout fear of ev plosion ? 1 have cmM 
been able to test ita efficiency, perhaps sone of yo<^ 
readers may be induced to do so. j. 
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MACLAURIN'S MACHINE FOR STUMP 
ENGRAVING. 

TnB inveoHoa consists Rimply ta th« emplo^ent 
of Cbe principle of diminuiiuii, ai ^ined by attach- 
ing (wo eqnal mnveablc aroati, with tracing-point*, 
to a graduated quadniugulur vertical bar, which bar 
is iiupended from an nnivcrml joint with tcrew- 
potnta. Fig. I, A is the universal joint, B the bar, 
C C the two maveabte aims and points. 

The pillar or standard D, with its am E, are 
nercly accessorf in this instaoc* to the lupport of 
the nniTcnnl joint, &c. ; and the slide-resta F and 
G (G being placed tranareraely upon F, and F being 
tcrewed upon the two triangular bars H H, which 
pass through the sockets 1 I. thus enabling the 
aidc-rcfits to corrvsiwnd in height with the reijoired 
elevation of the nppcr tracing-arm,) are only neces- 
sary for a portion of the work which this instrnment 
is capable of producing. J J ore the heads of the 
binding-screws, which arrest the bars, and prevent 
the TCBts from aliding down upon the tabic. 

Tl» bur B, being thus sugpended, will necessarily 
swing with perfect rreadom in any direction, and, if 
the universal joint be nicely adjusted, without shake. 
Moreover, the arms with the tracini;-points likrwi^e 
swing upon their centres, being re^itraincd frant fall- 
ing (owardft the bnr by the intervention of their re- 
spective places of rest. When motion is given to 
the bar by the lower tracer, as it moves upon (he 
object designed to be reduced, the nppcr tracer by 
its means Imitates that moTCment at a dimintahed 
rate, according to the distance that may exist be- 
tween them. 

Tbc following nro data for further investigation. 
Vertical bar, twenty. two inches; tracing-points, 
their distance from the bar, five inches ; the angle 
of the tracing-arms, of which the bar forms the 
base, five degrees ; and, when the lower tracing' 
point is nt tbo further eitrcmity of the drawing, the 
bar to be then vertical ; consequently, the move* 
mmt will be from the centre of sasiiension, not 
round it. Tlie plan of incrcafing the length of the 
bar according to circumstances, aud preserving 
equal arms, with this subsequent arrangement of 
them, will be found preferable to tengtheuing the 
lower arm, which cooflidcrnbly increases the vibra- 
tion. And when the reduction of one half only, 
together with the combined incorrectness of both 
ffurfacsH, namely, that of Ihe prepared plate, and of 
tbo design from which tlic transfer is to be made, 
arc taken into consideration, the result Bosy be con- 
■Idered favorable. 

As it would be inconvcDient to use the machine 
in its present form for large plates, the machine 
should be moveable above the plate ; and, for the 
lettering of maps, and detached portions of work, a 
very simple modiAcation would sufbce. The tracers 
for this purpose may be inverted, affixing them to 
the ends of the vertical bar, and paa»ing tl»at bar 
tknuffh a universal joint : the joint has a stiff arm 
connected with a eliding-pitx:e, which permits it to 
move wlien necessory upon a standard with a loaded 
foot. The tracing. points in this instrument need 
not he displaced ; for, by disconnecting the bar and 
joint at the same time that the binding-screw of the 
sUding-picfc upon the sUndard is loosened, the 
univerial joint can b*^ nhifted higher or lower opon 
the bar, which acta as a lever upon iU fulcrum. 
This is the construction of the joint: a sliding. 
piece upon the bar suspending a square or circular 
f/ame of metal at one of iu diameters, is again sus- 
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pended at its transverse diameter, by (he 
that is made to slide npoo the standor 
standard most likewise have nn arm, wit[ 
skeleton tabic, for Lightness, connected 
head, for the purpose of suppnrting the c 
type, or other original, to be brought I 
upper tracer, which is here the prime m 
by which the copy is tmnsmilled. The 
must be placed upon a pUnk, having at o 
narrow foot; this will leave sufficient i 
prevent injury to the prepared plat«. 

The dingram, Fig, 2, rcprcaents the 
right angles to that ahown in Fig. 1 

A A is the base, or table, which 
whole snperstructure j C C is the a 
I) in the engraving) which carries the' 
G G (B in the engraving), suspended froi 
D (G in the engraving) by means of the 
joint E F (A in the engraving) ; H I aj 
arms, the lower one carrying llie tracing 
and the upper the etching-point K (these 
indicated in the engraving by tlie letters C 
the table that supports the plate to be e 
the slide-rest (F in the engraving) that i 
tabic on the bed O in the direction of its h 
P the head of the screw which actuates 
slide-rest (G in the engraving), by means 
tbc table is moved in the direction of its 
R is one of the triangular sockets ( I in 
ing) in which Che triangular uprights (R 
engraving) slide ; and S ( J in the engntrfa 
of the binding- screws, by means of which 
be secured at any required height 



a paper 
urlet ana 



PROCEEDINGS OF THE BRITISl 
CIATION AT GLASGOW. 
fRerumed fnm yogi 208.J 

SbCTION B. — CBKUESraT A3r0 MiKI 

pRorEssoa Graham was requested to 
chair, while the President read a paper 
most important Chemical Manofac 
in Glasgow and the neighbourhood.' 
faciure of iron, sulphuric acid, hie 
chloride of Hroe, alum mode at H urlet 
precipitate of potash, cbromate of pot 
acid, acetic acid, pyroxylic spirit, iodi 
bleaching of cotton cloth, Turkey red dy 
making; cudbear and gas were cnume) 
the manufacture of them fully explained. 

The second paper read was by Mr. Com 
the Voltaic decomposition of Alcohol.*' 
endeavoured to show that by diuolviii 
quantity of potassium in pure alcohol, 
subjecting the compound to voltaic ac 
woD obtained. 

Dr. L. Playfslr read the neit paper, 
by D. R. W. Glover, "On a new procei 
taiaing Hydrobromic Acid, and Hydrio 
The author proposed the employment 
and lodite of bromine as a very 
of the above named hydrobromic, in 
portions. 

Professor Bunsen read the next paper, 
on the compounds of a new radical i 
colled " Knkudyle." The proccia by 
compound is obtained is exceedingly dangt 
the author, in bis experiments, has 
times severely injured. Arsenic ia a prl 
gredient in this compound. 
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pa.per rajicl was by Dr. Mobr, on a new 
,»iriD]r Morphia. The principal of the 

m TOtu.'"' -' - -~z morphia codbUc« in dU- 

,iplrinK the I caostic Iim« by meana of 

JMM, and prr ', ... i-^ filtered liquor by muriate 

af ammoDlo. The lime U neutxalUed by the mari- 

tfle d£)d of lalt, ammonia set free, and the morphia 

f#crtpttAtrd. In Ehis procesa the morphia is obtained 

kft a t-rritalline and wry pure state, without the 

' ' T\i\a mode of operatia; is as follows : — 

•^liasoUed in hotting water .ind stnuned, 

„ , . ..; u repeated twice, the liquors concen- 

Oalrd t>j craporatiou, boiled with t-nuhlic IJmo, 

tfnlntd a^n, and mixed while hot with powder of 



Gi ' iy try uid he had had a great deal of ez- 

iit preparing morphia, and be waa quite 

ini that Dr. Mobr's was the beat, both for 

L" 'inallquantitieBand for daaa experiments. 

it would be aniversatly adopted as soon 

tiKii (>AprT read was " On the peculiar odour 

in certain electro-chemical decomjiositioua,*' 

eaaor Schuabein. 

8oh6abein has undertaken a series of cxperi- 

la order to ascertain the circurnktaoces on- 

i ' Lich the odoar is evolrcd in electro -chemical 

■ H|iost|(oas, the causes which influence its pro- 

.' m. aod, if possiblp, the principle to which its 

ince Is to be attributed. After describinf 

at whicU the odour i» produced, he goes 

Obaerre, that tltc odour is erolved on the do- 

ithon of water, dilute su]])huric acid, oud 

ozaUlca; dilute sulphuric acid yielding it in 

quantities. The autbur found, on culWcting 

ppcn £ai evolred at the anode from a solution 

}\e of oolring this odour, that it might be prc- 

for eome time hy inclosing the gas in well 

' bottle*. From the charact«rB possesaed by 

■"'^ he wa» led tu coiujider the odour due 

c of a minute portion of a new, and 

,ly uuknonu suoHtance, of considera- 

|w uDpurloricein many natand phenomena ; and he 

Lhrrcfi^ic named it, from its most evident cha- 

•. (i/.inc. Its properties arc as follows :— It is 

▼oUed from solutions containing it^ by per- 

cleiu- electrodes of plutinum or gold, while 

and the more oxydUable metals are nnabic 

Its appearance. It can only be obtained 

eold solution. When a piece of one of tlie 

ible metals, such aa Umc, iron, &c., is placed 

' "^ oxygen impregnated with ozone, 

rubstance is almost immediately ab- 

niiu ibe oxygen becomes inodorous. A\'hen 

dear and dry plaCea of gold are immersed 

n coDtaitiiog ozone, they acc^ulre a nega- 

electric state of polarity. The plates thus 

cpotioue their electric powers in air for a 

le time, but rapidly leave it when plunged 

gas, in which, if retained a sufficient 

hey acquire an opposite ttate, bccomui^ posi- 

polarised. ATter comparing thvtn' etlecta 

koae produced hy the odour peculiar to com- 

eledric sparka and brushes, be states that both 

\U clectro-mo^ve power, and likewise from 

roag affinity to mctais, it is evidently similar 

chlfirfnep bronune, and iodine. Its noo-appear- 

m wlien water is decomposed by electrodes of 

I aecv oxydUahle metals, he attributes to its 

lAinediately into comhinsdon with the 

and he considered that wlien tbe solution 

the afinity of the oxooe lor mttols ia au 
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much incnra.>ted, that it is even able to combine 
with gold and pintinnm — thus accounting for Its 
dissppeamnoe when heated. By this theory all the 
phenomena attendant on its evolution may he easily 
explained ; and it hence becomes very iotcrestiog to 
search for traces of this widely -diffused substance. 
M. Schonbeiu considers tbe smoU perceived when, 
ever bodies are struck by Ughtuing is probably due 
to a small portion of ozone being set free, and re- 
lates a case of a church lately struck hy Ughtntng, 
which fell within his own ob«ervation, in which the 
surrounding buildings to a cousider&ble distance 
were filled with a hlncisb vapour and peculiar pun- 
gent odonr. Even in this early stage ot the in- 
quiry, it will be readily seen that many curious and 
unespLained phenomena might be accounted for, if 
the existence of the sapposed electrolyte be proved. 
M. Schiinbcin propoiurs devoting all bis leisure to 
the prosecution of this inquiry, in the details of 
which he is at present engaged. 

7*be Chairman said the paper read waa only aa 
abstract of Professor Schbnbein's, which was ooa- 
eidercd more suitable for reading than tbe report 
itself, lie did not observe whether anything was, 
stated as to the properties of the new substance, 
(ozone.) 

Professor Graham said M. Schunbein thought be 
had established an analogy between the new sub- 
stance and chlorine, and the Professor explained 
the analysis upon which this opinion was founded. 

The next paper read watt by Mr. £. Solly, 
'* On the best method of bleaching vegetable wax." 
AFr. Solly, after referring tu a number of experi- 
ments which he had made during tbe coarse of the 
summer tu discoloriw: vrgetablu wax, slated he 
found the following to answer the purpose most 
completely, by which the wax was bleached in a few 
minutes, and a grcjitcr ellect of diFculoration was 
produced than by the mere passage of chlorine for 
half an hour. This inothod consisted of bleaching 
by pure nitric acid, by necking the wax, pouriog in 
■ small quantity of sulphuric acid, cumposcd of one 
part of oil of vitriol to two of water, and then stir- 
ring in a few crystals of nitrate uf soda, the whole 
to be agitated «ith a wooden stirrer, and kept 
heated. Nitric add is then evolved in considerable 
quantity and purity from a large surface, and in 
such a manner that all the acid evolved must neces- 
sarily pass through the melte«i wax. This method 
answers the purpose very completely, the process ia 
cheap and rapid, and the residuum being merely a. 
little solution of sulphate of soda, ia very easily 
removed. 

Dr. R. D. Thomson read a paper by Mr. Sturgeon, 
" On a peculiar class of Voltaic phenomena." Tbe 
Section then adjourned* 

SscnoN G. — Mechanical Scikxcb. 

Smoke Protector. — Mr. Wallace exhibited aod 
explained his apparatus for enabling persons to en- 
ter places on tire without danger from smoke, by 
meims of breathing through water. A box of tin 
containing the water ia placed on the man's hack 
with tubes connected, forming a ring round the 
body, and straps for the shoulders. A hood of 
M'lutosh cloth, glazed in front, Is put on the head, 
and being attiH-hed to the Hide tubes, four gallons of 
water will enable a person to bear the densest 
smoke for tweuty minutes. 

Mr. Hawkins exhibited a small instrument, made 
by Mr. Bokewell, for taking tbe angle uf the dip of 
struts, whether the surface seen is above or bdaw 
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the fftrata. This is arfcimpanied by a npint-levrl, 
which can be p)ac«d abore either the hii^brr or 
lower lioib of the " Anglo. metrr," which has a 
•nalft of dt^ecs at its apex. A i^mall composa is 
attached to the tpirit-level, to show the direction of 
the dip. The instnimeDt woi much approTed of. 

Mr. Smith, of Deanaton, exhibited a model of a 
near pLin of canal lockage, the advanta^s nf which 
be stated to be that the descent in each lock would 
not be morc! than twelve to eighteen incheti — that 
the locks were opened by the passage of the TeCTclH 
— ^bnt the lorks shut of themeelrea — that the Trs- 
•cla did not require to slop—and that little or no 
water was lost. Tlie lock-gate is hinged at the bot- 
tom, the upper portion, which is round, floats at the 
Ipvrt of the higher part of the wnt(.*r, and is pressed 
Hcni-n by the bow of the te«»el in pa5sing, and when 
It in passed rise* to its former position. Mr. Smith 
stated, that a trial was to be made on the Great 
Canal. 

Mr. Fatrbairo read a paper on the strength of 
iron, with a view to test its applicability to the pnr- 
}N>fte of sbip-huitiUng. Mr. F. dt'l-nilrd, at great 
length, the results of a variety of expcriroenls made 
hy him to determine the force (rquiaitc to overcome 
the cohesion of iron plates by a direct tension 
atrain, but a& these were Riven in a tabular form wo 
must confine ourselvej to one or two specimens of 
the refitUts. Th^ plates were subjected to the ten- 
sion of a given weight, suspended from the point of 
a lever, ond weights were added gradually till the 
plates were torn asunder. The cJipt'rnments were 
made in the direi^tion of the fibre of the plates, and 
in the following inytouces with a plate of an area of 
forty-four inches, and one-fourth lach thick, it re- 
quired to tear the first one asunder 2&,400 pounds; 
the second 27,099 ; the third S&.CGe ; and the 
fourth 26,500. These were oU Yorkshire plates. 
Mr. F. went into the suhject of the extent to uluch 
the strength of iron plates was affected by the rivet 
holes, and the general deductiou mode from his ex- 
periment was that there was a toss equal to about 
32 per cent. A conver8a.tion followed oa to the 
cumpsrative strength and safety of iron boats, in 
which it seemed to be o general opinion that they 
were preferable to wood in these respects. Mr- F. 
was strongly urged, by several members, to give bia 
pn]>rr to the public, from the valuable matter it 
contained on this question. 

Mr. HodgkioBoo then read a paper relative to a 
■erica of similar experiments made hy him on the 
strength of iron pillan. It appeared from these, 
that a pillar, square at top and bottom, was about 
three times as strong as one rounded at the ends — 
that if the pUUra were not placed perfectly (leqjen- 
dicular, at least two-thirds of their strength was lust 
— Bud that they were one-seventh stronger when 
swelled in the middle, like the frustrum of a cone, 
with the base in the centre of the pillar, A short 
conviT^ation enmied, in the conrw of which Pro- 
fessor Wallace suggested, that Mr. 11. should try 
the «i>eriment with various curves, which that gen- 
tleman readily promised to do. 

Mr. Foirbairn next exhibited a model of an en- 
gine for raising water, which he had suggested for 
the purpose of draining the take of Haarlem, iu 
Holland, which covered upwards of rtO.OUO acreit. 
It was his opinion that this could be accomplished 
by the application of a Cornish engine, of from 200 
to 300 horse power, attached to a scoop 30 fbet 
square, the one end of which was made to move on 
a centre. Id the bottom of this scoop, which was 



rnrved, vere aereral valves opening vpvirds, on tii0 
side nesreftt the engine. By the deacrading stnW 
of the enginr, this side was immersed in wafrr, uml 
filled through the valves. The rctomhig ■ 
rather the weights attached to the other n 
beam, raised the scoop, and thrtrw the wotfr latu* 
canal at a higher level than the lake. Such aa eo« 
gine as he proposed wtnild lift 1 7 tona ot water M^l 
stroke, and make seven or eight strokes a miaOlib 
Tlie average depth of the lake wa* 10 fr*^* ''*>« 
engine wai so constructed as to give the di > 
of tlic scoop a larger or shorter stroke as r- 

A Member gave a short account of the aitidc 
adopted in draining some of the fens in F.n^Utid« 
which was done by sn engine on Watt*s prinrifl^ 
turning a kind of bucket- wheel, and raisiug iht 
water into the adjoining rircr. 

Mr. llodgkinson produced a miner's ' 
Mr. C'legg, near Oldham. It was in prii 
same as tlut of Davy, bnt was inclosed iu « irmm* 
gular lantern with three bull's-eye glasses. TW 
object was to get rid of the danger aristiiL' 
use of Davy's, which, should it foil or u} ■ 
flame through the wires, snd cau«r«^ -■- 
In this lamp that danger was ob. 
vrcre gauze on the air-holo of the I ^ 
had this excellent property, that whenever therr 
danger the light went out. 

Mr. J. Scott Russell said, the next pap"^ 
of Mr. Gallinc, " On Safety Vnlvcs." d 
intend to follow Mr. Galhne through thr *«»un:v» 
his description, but would read that part 
traded to illustrate his plan. Mr- GsUine weoC 
the general principles that the safety val* < 
sent in use were not large mnugh, and 
was to allow a large surface, Uke the lid • 
to rise at once when the presnure belo>^ 
great enough to force it up ; so that, u]- 
accumulation of steam, it will «»capc ' 
accident could take place. He meaut, ia :_ , 
n large valve shall open instead of a suiall one. M 
Mr. (ialline had not submitted machinery forit. *M 
the subject could not be adequately expl-> 
out a diagram, the Section would be cor' 
attention being called to a matter so inifTij^i' 
There were no remarks made, and the paper rtl 
lodged. 

Mr. Russell then took up the nc:st paper, thitw 
Mr. Wallaer, "On extinguishing Fire in Stei»« 
Vessels." 

Mr. Wallace's principle, he said, nirht htm^: 
plained hy the following mode of 
board of the Leran hteam-boot. < ) 
of the steam-boat, a bpace of ten : 
feet was covered with wet saml, in: 
iron plates, and on which s fire wa? 
combustible matter, constbting of old t^ir i 
The quantity of this material was about ' 
half cwt, A hose thirty-four feet Inng. ' 
half inches diameter, extended from tli 
the engine to the cabin, and when the hr- 
sufliciently kindled, so that thr panea 
the windows of the cabin began to bf 
heal of the flames, the steam was let i' 
doors of the cabin shut. The fire was e\- 
iu about four minutes. Several trials »rt< ni-i'H' 
all of them terminated in extinguishing ihc fire wuli 
the same success. On another trial, a metal ptfc 
of a greater diameter than the hose -nas coonecnrf 
with the steam-boiler, and extended into tht cilAo. 
A small square hatch was rut in the deck immrdU 
atcly above the cabin, and through this 
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il down into tbr cabin two moreable 

ouh '-onUiDing n bLuin|[ fire, well kindled, 

one cwt. of C0AI4. The luiteli on the deck 

mtfin 4oon were thea iliut, tnd the ateatn let 

io flftcoo minutes after tiic Huiall batch was 

ou the deck, and ooe of the grntcs hoisted 

U-^'.i the whule ma«» of the coal and cinder 

'>ef(L»ro formed * p^^werful tire, were found 

pirtifly cxtingutBhed. Thia experiment 

ii<*«, with perfbct taoccn. Mr. 

>r extingui^ihio^ fire by meaiu of 

Mie public for upwards of fifo 

iifl ft great number of triolf 
' «Ie, vewral of iheiu iti the 
the Lord Provost, MafiBtrstes, Com- 
' >f Police, Agciitd of Fire ludurance 
■vt*i Cinl Enginptrrji, who nil agree that 
y aod effecCuallr extinguishes fire, and 
te to enter comer* and crrvicea whore 
•t be GQAde Co reach. 

-vll uid that now, when there were so 

!i-fe<M;U upon the Atlantic, the subject 

oue of vast iitiportaiice. The esperi- 

ocen rrpeatedW and saccessfully tried, 

cot)4is[i-d of leading « hose from the 

f part of the Tcssel, and by inumlaling 

\ on fire with steam, of at oitce extin- 

Thc Tcrj consciou)«ne!>s that such an 

.<;aa on board a vessel, would impart a 

.-ccurily and comfort in the midst of the 

-hich would be duly apprecintcd by nil. 

uy vesMls had atreudy adopted it. 

to a question Bddrc59cd to hira, 

■ "ie was constructed of painted 

- -. - - ^>ug itlk anpoiuted would answer 

ly welt. 

Mr J. Soott RqbmU then gave an interesting 

)ri-» experiments on the temperature of 

I ve condensation in steam -vessels. His 

is that there was a temperature of the 

rct. which might be rt^dily obtained by 

ilcuLation, and which, if acted upon, 

It in a material saving of power. The 

ii-e rue to a considerable discussion, in 

Mr. Taylor. Mr. Fuirbaini, and other mem- 

ef tbe Section, took part, and the subject 

to be one of much iuterrst, which is likely 

b* folly explained in the transaction of the Asso- 

was then read from Mr. Ritchie, on the 

rid ventilation of buildingn, sapptementary 

iirnt on the samr subject in Xjoudon's 

lia. The paper detailed, at considerable 

1 importance to health of properly 

itenta. His principle was to carry 

T of ventilation which would oper- 

.itervention of servants, and to in- 

'■.i of external air npou the heated 

The subject was dificas^cd at consider- 

I', «m1 Mr. Hopkins, Mr. Jeffries, Sir 

< .tnd other i;rntlemen, took part. 

then called the attention of the 

■ lie L-ouslruction of lorge limber bridgrg, 

I rrlcrtnoc to railways, and illustrated 

iiiou by tbe drawing of diagrams, upon 

ttn board. 

Mr. Ditk resul a paper on a new railway wheel. 

It.ia*} be* mnde of riut or wrought iron, and the 

•kaanirla are 6llt^d with wood ; its advantages are, 

* " " "^ .isier than those commonly in 

j , and ran be rasily repaired. 

l^^^^.-_ .^-i -, lie wheel by diagrams. It had 




been in operation for some time on the St. Helen's 
Railway, bearing doily & tons in weight, and woa 
positively in better order than it was uu the Aral 
day it was brought into operation. Ontlu: KingmD 
and Dublin Railway the sleciHrrs were ortghially 
composed of granite ; but the tremulous nmtiuu woa 
»o great that they had to bechancred to wood; now, 
bad this wheel been in nse, all this diitngreeable 
motion complained of would have been obviated, 
and a hirge expenditure saved. It worked remark- 
ably smooth, e5[)ccially in wet wentber, and the 
fastenings of the sleepers were not so much worn 
a» by the present wht-eU. 
The paper wus rccfi\ed. 

Mr. Jelfrer called Ltie attention of the Section to 
a new hydraulic opparatus. Its principal proper- 
tiea were simplicity and cheapness ; and each of 
the buckets employed would carry one hundred 
weif^bt and a half of water. His nttcntion Iiitd 
been called to the subject from obecrvinf the clumry 
mode in which water was drawn fur the pui'jH)*rs 01 
irrigation in certoin districU of India. 

Mr. Smith, of Deanslon, ntmervrd, that U ¥nii • 
decidrd improvement upon the old plan of the chatn 
backet. 

Mr. Seott Russell read on interesting paper, 
with explanatory dednclions, being observAlions OD 
the proportion of iiteani power to tonnage; these 
were additional ob^ervnlinnfl to those contoaed la tt 
paper on the same subject, which had been snb- 
mitted to the last meeting of the Association. His 
object was to define the eioct proportion of power 
to tonnage, which would be most rconomicnl in a 
sea-going stramer from the one end of the ypar to 
the other. The result was reached by taking the 
average, and allowing for the time consamed fay 
favorable voyages In good weather, and bad voyages 
in rough weather. He found that large vrosels. 
reckoning for a whole year, consumed in proportion 
a less [juauttty of fuel than those which wrrc 
smaller; this was on extraordinary result, cun- 
sideriiig the velocity of large steamers, and the 
disadv.intages under which they labonretl in bad 
weather. The rule to obtain the best proportion of 
power to tonnRgp in a given vessel wns this: — 
Suppose they should know the distance between a 
port in this country, and a certain port in America, 
and that a vewel took so much time, and consumed 
a certoin quantity of fuel in making the voyage in 
good weather, and took another period of timi* and 
a diifercnt quantity of fuel in bad weather. Then, 
having ascertainril these, from the square of the 
velocity of this vessel in good weather, subtract the 
square of the velocity of the same vessel in the 
worst weather, divide the differences of these two 
by the square of the velocity in good weather, and 
the quotient, being multiplied into double the 
horsn' power of the said vcusel, will give the power 
requisite to projKd her in the same circtimstancet 
with the smallest quantity of fuel. Let us t«k« 
(said he) a transathntic steamer with 1 horse power 
to 4 tons — her bad voyage being 22 days, ond her 
good 14 days; if we were about to build such a 
vessel, should we continue at the rate of 1 home 
power to 4 tons, or should wc alter it ? Suppose 
her to be of 500 tons of actual horse power, then, 
ahonldwo increase or diminish it? Tlie rule 1 liavo 
laid dot^-n would say that her power onght to be in- 
creased in the proportion of 12 to 10, or G to '>— 
that iH to Bay, the engines of 500 hor«c power 
ought to be mode of 600. By adding the himdrtd 
the followins results will follow :— The vcsaci o! Icsa 
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power, by tbu formula, will burn 30 too£ of om\ 
per daj, and Id good wrjitber do the distnnro in 14 
dijtt burning in all 420 toru of coal. Her bad 
woather vojege viill b« 2'i dnj-s, burning GCO tons 
of cool — still at 30 tons a-day. The vowel of 
greater power would bum 3G tons of coal per day, 
eud makf ber voyage in 124 days, burning in all 
468 torn. This wai a lots of 48 tons at firat sight ; 
bat it wac only an apparent loss. For let us come 
to the adverse weaiheTf and instead of taking 22 days 
to complete her voyage, she will doit in 17 J days — 
burning G30 tons of coal ; w that in this view of 
Lbe case, she gains 4 4 days in point of speed, and 
bunu 30 tons lets of cool than the vessel of 100 
torn less power. But then it may be sold that this 
is only one voyage, and this vessel^ill have mure 
coal in the year than tlie other. They must, how- 
ever, remember that no one knew when the bad 
weather would come, and iUie must always carry a 
quantity of coal preparnl for it. Mr. R. then 
nasoDed at some length in favor of bii views, front 
the deductions he had laid down. 

Mr. FoirbiUm spoke brl^y on the point. He 
had been in (he Mediterranean last year, and wtu 
sorry to see the English ve&sels so much dotictent 
in power. The French steamer paanod tlicm by two 
miles an hour. He waa an advocate for increased 
power. 

Mr. Smith, of Deanstoa, then submitted tn the 
Section a new and improved mode of draluiug ruil- 
way flopea and embankments. 

Mr. Mallet gave in some explanation on the nc- 
tion of air and water on iron. 

Mr. '\ngnolea read a paper by Mr. Grimes on 
DuDoet'a roclceta for preserving lives in case of 
aibipwrrck. 

Dr. Wallace read a paper on Arches^ with ex- 
planatory drawings. 

Mr. Hawkins detailed Mr. Rengeley's new plan 
of the safety rotative railway, iu which the wheels 
fire projioscd to be tra»Mferrt-d from the corrmgr to 
tbe road, and Uie train to be moved by the revolution 
of tbe wheels, of which there will be 17CU upon 
the mile. 

Mr. Alexander ejiplaincd to the Section bis Elec- 
tro-Magnetic Telegroph. 



OIL COLOR CAKES. 

A coNvxNtBNT preparation for the use of artists, 
invented by Mr. Grorgr HUckman, for which that 
gentleman was awarded a modal by the Society of 
Arts. '* Take," says Mr. Blacknian, " of the 
dearest gum mastic, reduced to fine powder, funr 
ounces; of spirits of turpeutiue uuc piut ; mix Ihcm 
together in a bottle, stirring them frequently till the 
mastic is dissolved : if it is wanted iu haste, some 
heat may be applied, but the solution is best when 
made cold. Lik the colon to be mode use of be the 
best that can be procured, taking care tliat by wash- 
ing, Ate. they be made as fine as possible. When 
the colors are dry, grind them on a close hard stone 
(porphyry is best) in spirits of turpealine, adding a 
small ([uantity uf the moAtic varnish ; let the colors 
so ground become again dry, then prepare the com- 
position for forming them into cakes in tlie follow- 
ing manner: — Procure some of the whitest and 
pnrMt spennaoeti you can obtain, melt it over a 
gentle fire in a clean earthern vessel ; when fluid, 
•dd (o i( oac-third of its weight of pore popnv oU, 



and stir the whole well together ; th*-^. 

in rejidincss, place the stone on whi 

were ground on a frsme or 8up|>ort. kfj l'j mr^^v 

of a fhareoal fire under it make the atonir wamj 

next grind your color Aae vrith a muUer. lb' n aM- 

ing a sufficient quantity of the mixture of i> 

and spermaceti, work the whole togethei' 

muller to a proper consistence, take then >i , 

a fit ffiie for the cake you intctid to aai.- 

into a ball, put it into a mould, press it. aiid n v.uj 

be complete. \Mten thejie cakes sre to be 

they must be rubbed down in poppy, or othi.-r 

or in a uiixtare of spirits of turpentine an>' 

may best suit tbe oonvenience or ioteutioL. 

artist." 



ON BISMUTH, FUSIBLH METAL. AND 
METALLIC PENCILS. 

BiSMiTH, as it is called iu chemi ' 
usually known by tbe name of tiri 
workmen ; apparently a corruption < 
Tul^ar name, etaiu de glace, tiii for sil' ■ 
as the nsmc bismuth is of the teetisi r- 
mothcr, that is to say, ot silver, of the 
miners. 

This is n rare metal, andof very little imp 
asjts UKS are extremely alight. It i» tlui: 
tbe nunee uf Schneeberg and Freyberg , ia 
where it is groerally found in its projieri 
form, iu the form of trees, inclosed in a 
brown jasjwr. It is very rarely pure iu this 
but usuoliy contains a little cobalt, and more or 
arsenic. 

From the easiness with which bismutb mt 
extraction is cnsy and cheap. It requires ii( 
more than tu hrrak the oroi to put it into 
melting-pots, and surround tliem with ligbL-<1 
lets of wood ; the bismuth melti, runa d>> 
forms a cake at the bottom of the pot. Thi 
method used at Freyberg ; but sometimes, «b<i« Um 
stony matters ore in largo proportion, it is neces- 
sary to odd B flux to melt them. 

At Schnceberg, the miners use a diflerent metbod* 
which is very ingeoious. A number of ca^«t-irfwi 
pipes of sufficient diameter are placed across a fmt- 
nace, with a gentle slope, so that when the metal 
melts it may run out at the lower end, whicJi ii 
partly stopped with a lump of day, tbat has only c 
small hole left in it, through which the bismatb 
into a cast-iron cone. The upper end of the 
are dosed nith a stopper of sheet-iron. 

When bismuth is suj>posed to contain 
tbe smelters keep it melted in a gentle heat 
some time, that the arsenic may fly off; Uie 
roust be very moderate, or the bismuth itaelf 
also be volatilised. 

Bismuth is sometimes, in mines, combined 
sulphur, aud sometimes in the state of oxide ; 
thoie ores are seldom or never smelted. 

Bismntli is brittle, but may, by great eare, 
made to spread a little nnder the hammer, 
though white, like regulus of onUmony, yel 
color is very different, as it has a yellow 
tinge, where the regulua is blae \ and it is so easy 
to melt, that it runs even in the flame of a candle* 
It is 9 times *822 as heavy as an equal hoik of' 
water. 

Tlie flakes of bismuth are larg*i and diipoHd 
parallel f n the faces of on octahodron. Wbca i 
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it n endlT obtuned in llie form of cnr«talji, 
aiT prrytrpt of cubes. To produce these 
fficient to melt it in a covered cnici- 
it ■ good heat, ia order to get rid 
111 Bii-ffiHt that it maf rontain. It is then to 
out uito ft warmed black nirUiug-|iot, 
ft hole in Its side close to the bottom, stopped 
• ftg of wood. Aj aoon hi the bismuth has 
top, the peg is to be pulled ouc^ that the 
part of the metal may ran out ; when the 
put of the solid cn»t of metal, nn being 
h©al, iiaually eihibits rery fine crytitals. 
•eida. such as GlanWr's spirit of nitre aod 
ifnm< tl i oinlve biamuth with great eAae; and aa 
it it may cootatu ia reduced to the 
<r*niate of biBmuth. which being not 
remains at the bottom of the Tcssel : 
: cootAins only the pure bismuth, 
solution of bismuth does not beur 
'iter; for on the adding that liquid 
Ldimrnt falla down immcdiHtely, for- 
>>wn by t})c name of pearl nhite, and 
i\ by some is an oiide of blamuth, 
.IK a auboitnite of that metal. This 
•. in great use as a cosmetic paint for 
oi the fjJr, but wo* subject to become 
black by coming in coiiLict with certain 
by which scvcml unfortunate accidents 
nliappmcd to those ladica who nsed it, which 
tMeuioned it to go out of atie for this purpose : 
has been used in medicine, and is now 
the new Phftrmacojxjela, published by 
[e of Phyricians of London. It has also 
■a « flux for the compo^tion of enamels, 
them more easily melted, but not giving 
any color. In the making of seatiog-wax it 
ftvm lis whiteness, been used for diluting the 
giTcn by other drug?. But in this particular 
it to tbnueht preferable to dissolve the bismuth 
: instead of pore nitric acid, hccau!ic 
.or subchlorarif, according to other 
,. ,..J nomenclatont, is more ea*ily melted 
ih:» '.i,r sulmitrate. Pearl white, well washed with 
• t' r, and mt^fd with a 6fih part of gold puwder, 
u u-cil tn eild porcelain. 

^••uit «?»ayers have proposed to use bismuth 
in'Vui nf iead, for the purpose of ossaying allTcr 
ht ct.jH.ilitiitii ; hot as bismuth is dearer titan lead, 
tail di>e& nut seem more advantageous, it has not 
osoe into dm. 

The principal use of bismuth is to form a few 
4MBpound metals. Like cast-iron, It ejcpauJs as it 
from a liquid to a solid state, hence it takes 
t^orp impreaMons from the mouId.s in which 
it is this property of bismuth that 
the iKter* found era to uj>e it in their metal 
■sued types, as it produces a clearer faced 
sharper impression than could be obtained 
th« lead antimony oiily, of which the larger 
ftfc, for the sake of cheapness, composed. 
Tkfre is another use made of bismuth, which, 
ttitil lately, served only fur the purpose of amuse. 
Mm. When added to a mixture of lead and Un, 
It aqsoi Uicm to melt with a very low degree of 
Wftl. Equal quantities of these three metnls may 
Wiadtcd In a bit of paper over ■ candle, without 
hiLmiog it: bu^the mixture that melts with the 
■OMlleiftt heat u that of eight ounces of bismuth, 
'n oukCM of lead, and thrw ounces of tin, which 
"-'' It 202 degrees of Fahrenheit. Henno toy- 
are made of them ; which being giyen to 
u to Stir Tcry hot tea, melt while ttaej ore 



ufiing them. Parkes has proposed the use of these 
compounds of lead and tin with or without bismuth* 
in certain proportions, to furui metallic bath», in 
which nitlery may be immersed for the purpose of 
tempering it olwuys at the same preciir temperature. 
Mffniiie PenciU. — Another n»e of this fusible 
alloy, as it Is colled, is for makiiig metallic pencils, 
to write upon paper, prepared by having burnt 
hartshorn well rubbed upon it. The marks ore as 
fine as those of black lead pencil, and not so easily 
rubbed out. This is a very good article, and memo- 
randum books of thi* kind are rery conrenient, 
being equally ready for um with black lead pcacUs, 
and yet as permooent oa ink. 



BOOKBINDING. 

(Hemmed from p. 206, and concluded.) 

Vellvm binding, as was before observed, is t?ie 
term applied to the binding of every spedes of 
account book. He first step is to fold and count 
the paper into sections* which in foolscap generally 
consists of sij: sheets ; above that fiiae, of four sheets, 
which are sewed upon strips of vcUom. Small 
books, up to fooUcup folio, usually have three 
strips ; above that size the number is increased. 
Account books are sewed much in the same way aa 
printed books, except that vellum slips are used ia 
lieu of the cords, and a much strnngRr thrrjid and 
wax are employed. After sewing, the first raled 
leaf at each end is paated to the wnatc paper, and 
the marble paper lining introduced ; the back U 
then gtued in the usual manner. When the glue Ja 
dry, the fore-edge of tlie book is cat, and the back 
rounded, a deeper hollow and rounder back being 
formed in occount books than in printed ones. The 
two ends are then cut, and the edges marbled. The 
head-bonds an; worked on a slip of stout hoard, as 
before described, care being taken in this instance 
to form a deep narrow, rather than a round band. 
Strong pieces of canvas or buckram are then gtued 
at the top and bottom of the back, and between each 
of the Tellum sllpa. A hollow back is prepared by 
taking a slip of mllleti board, alM»ut a quarter of an 
inch wider than the back of the book, and soaking 
it in water ; it is then glued on boUi sides, and left 
in this state for about ten minutes : having been 
Laid OD a sheet of pai^r, a roller corresponding ia 
dimension with the back of the book is placed apoa 
it. and the whole worked backward and forward oa 
the roller, which gives the milled board a semicir- 
cular shape ; it ia then dried hird before the fire. 
Another method, which is a very good one, and 
frequently adopted, consists In taking a roller (an 
assortment of the most useful sixes being kept for 
the pnrpoiie), and winding round it thick paper and 
wrappers well pasted, until the requisite thickncsa 
is obtained ; the roll is then thoroughly dried and 
divided longitudinally, which forms two good firm 
aemieirculAr bocks. Milled boards of a tbickneaa 
proportionate to the size of the book are then taken. 
and the 6y-1eaf of the book being pasted, tlie board 
ia laid on in its proper place ; the same coarse la 
olso pursued with the other side. It is customary 
with largo books to use two thin boordB pasted 
together, instead of one thick one : in this cose the 
vellum slips on which the book is aewn, ore Inserted 
between them, which adds greatly to the strength 
of the binding. After the boards have been squorcdt 
the back, formed in the matuier deacnbcd sbove, 
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t^xAcUy fitting the back of the book, is pbired npoa 
it, iiuil a piece of canvas b«iitf^ cut Aufficienlly larf^ 
tu extend bnlf tlie width uf tlic l)ack on one side of 
did hook to the same dii^tonce ou the other lidr. U 
gttu'il on the boards and ovrr the bock, which con- 
tributes to streDj^eii the book, and hold the hollow 
buck lirmly in its place. The back ii ftometimed 
formed of fchect iron, which, in large books, ia an 
improvcmeot : tbii kind of bark wu first introtluord 
by Mr. Jolm WilUnmit, who took out a patent for 
hlx Invention. The book ij now ready for covering : 
Cbc Irathcr for the cover i< carefully pared all ratind, 
nud put oa u before described uader the bead of 
Bookbinding. The covers mostly used by vellum- 
liiridera are forril and vellum, white and colored; 
• niootlt and rough calf and «heep ; bostl, smooth 
and graiu'Ml, and Russia; In any of which books 
may be etlbsr whole or holf-bonnd. Forril and 
vellum covers are lined with paper and pressed 
smooth ; when dry, they are fitted on the back, and 
creased in Uie jointai the boards are then pasted, 
ond the covers presvcd on them ; when dry, the 
edges of the cover are pasted and turned in, and the 
book a^in pressed ; the cover is then washed with 
A sponge and paste-water, and then ruled off. If 
the cover Is rough calf or sheep, it is dressed with 
pumice-stone and a rlotlirs brush. Smooth calf, 
baail, &c. are glaired and polished as described in 
bookbindiui^. Rough calf books are usually oma. 
mtnted by passing a roller round the edges and 
sides of the cover, with sometimes an ornament 
added ; (or this purpose, the touts must be used 
Dearly red hot. To increase tlie strength of large 
books, they sometimes have, in addition to the 
leather or vellum cover, bands of Russia leather, 
which are worked on with thongs of relium, and give 
the book a very neat appearance. The lettering of 
account books is precisely the same as before dc- 
acribcd. 



STUFFING AND SKINNING ANIMAtS. 

BapoRH we begin to ^kin an animal, we must fill its 
mnuth with flax ; if there be any wound capable of 
letting out blood, cotton or tow must also be in- 
troduced into it : this done, we stretch out the 
animal on its bock, and taking precisely the middle 
of the abdomen, tnm hack the hairs to the right 
and to the left, and open the skin In a line from the 
arch or hollow of the pubis to the stomach, llien 
ihsengnge the anus, and separate it from the rec- 
torn ; and aepirate each thigh at its union with the 
pelvis, cut off the arms at the shoulder joint, and 
the ean as close as possible to the skull, bong par- 
tscttlarly earefol uot to injure the cycsornose. Then 
separate the head from the trunk, and clean the 
bones : the bruns, &c. may be taken out by the 
occipital hole. The head being thus well cleaned, 
it may be replaced in the skin. The legs being 
drawn out of the akin as fnr as possible, remove 
from them all the flesh, and return the bones 
Into their places. It is now ready for stuffing. 

To stnfT the animal proceed thus :— Take an iron 
wire, the length of the tail, having one end turned 
into a ring, to be within the body ; cover this wire 
with tow or cotton, and put it in its place. Flaish 
the legs in the same manner; stuff the skull also, 
and thrust a wire throagh the nose and along the 
back To the tail, to which the wire of the h*g9 and 
Crat maybe fastened-, then stuff the body, sewing it 




Qp as yon proceed : afterwards bend the limbs i 
articulations, place in the enamel eyes hefa0 
skin is dry. Tlien arrange the lips, and fasten n 
with pina : we ore often obliged to support 
with cotton, especially when we wi*b the oiuu 
be open, and be sure and place some cotton ti, 
into the nostrils. To place the ears properly, 
would have them upright, we pais a conne 
thread through their base, and tighten it till 
are sufficiently drawn together. If the animal 
large ears, like the hare, it is good to pat a pie 
psstelMkard within, having the form of the 
usteniog it with small pins at the ed^eat * 
piece of cork Is preferable. We may generally 
ploy this method for all atumals, from a mooM 
tiger ; aome species require other precaatJOBSt 

The Hat. — After stuffing the body without « 
extend them on a piece of cork, extend the w 
and fix them very equally with pins ; when dry^ 
will retain the shape given them. 

TKf Lemur cfiiant (Ftj/ing Squirrei). — ^Tldl 
mal being as large a» a pole-cat^ and not hi 
wings like the bat, but a sort of mantle, which 
extend by the extremities of the four legs, pin 
iusnflicieut to fix them, and we use wire aa 
other quadrupeds. TTiey are very rare, 
found as yet in the Molucca Islands. 

Hetlgehtjga, are mounted by the usoal 
except that it is stuffed a little leas than 
ensure bending. Sew it up without pat 
wires, and it will be sufficient to draw the h< 
four feet together under the middle of the beJI 
roll it into its accustomed balL Then, to pre 
this form, place it on its hack in the middle 
cloth, and tie the comers together crosswise 
hang it on a hook in the air to dry. Some beai 
species are found in Madagascar. 

Harea. — If we wish to mount a hare aiClli 
wire must pass hoax the anus into the board < 
which it is fixed. 

BeaoerM ought to have the back very rowiti 
ihort ; we cut the tail underneath, remove all 
flesh, and replace it with chopped flax. 

AMt-eatera. — The great ant.enter lias a tail 
the long beard of a feather pendant on each ai' 
the stem, and raised upon the back. Cut it I4 
tudinolly to ttkin it. and the tail bearer mns 
much longer than that uf other animals ; It Ifl 
necessary to make the tongue come oatj wlu 
very long in this species. 

ArmadiUon. — These animoils do not require 
prescivadon, because they are destitute of bait 

Deer. — The horns with which tlw head b C 
mented. will not allow us to sldn these aoima 
the usual manner. When you reach the neck c 
off as closely as possible to the head, and t 
another opening in the akin, beginning under 
chin ; continue this cut so as tu he able to 
away the tongue and bnUna, and the remaind 
the neck, &c. Cut the lips as near as poasibleti 
jaw-bone, and continue ascending towards the I 
bead, and take away the skin entirely from tbe I 
except at the root of the boms. Then deal 
head well, stuff it, and place it again within the 1 
and sew it up with very line afllchea ; tlien 
under the chin, and proceed as in other aaii 
All other 

Homed AnimaU should be akinoed Uk* 
deer. 
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VARLEY'S GRAPHIC MICROSCOPE A^D 
TELESCOPE. 

(Am deaeriirrt ht/ Mr. Variej; to ih$ Society *if 
Art*, ami jjuOfUked in their Tr<uuaction».J 

Iif order to make this instnirAcnt better undcntood, 
] wiU first show its tlifTcrcnce from the previoaaly 
known nniJ really esceUmit inatrunent, the camera 
obicura ; theu cspkiin its mode of action ; thirdly, 
its ooaBtmction ; and, fourthly, the rarioua pai3>oaes 
to which it may be applied. 

Most peraoos knuw that the camera obscnra is 
formed with a pluiu mirror «nd a lens, which pro- 
jecta a picture on pni>er ; but to render that picture 
visiblct the whole &pnce from the Iraa to the paper 
'requires to ha inclotted in a dnrk chamber, bo as 
totally to exclude nil other lij^ht ; hence ita name. 
Inugca of any sire, and of great brilliancy, may be 
formed by thif instrument, if we nee a Urge plane 
mrtallic speculum, Biid lrn»ea of sufficiently long 
focui* and so well constructed as to beir, and have, 
the largest possible aperture. The distance of the 
leni from iti focus is tlie perspective distance of the 
picture which it proilucea, or, in other word*, is the 
distance of tbc stntion-point from which that pic- 
ture should b« viewed; becauau it then appears 
CXttcdy of the mmc size ns the origiuRl objecta. 

A camera ohscum may be constructed to give 
imogca of all the mo«t useful sizes at b moderate 
}uice ; yet the expense and trouble of moving it 
from place tu place, and its hi^h and brood surface 
enabling tlie wind to interfere with ita required 
vteadiness, are objections to its general adoptioiu 

The image given by a trloscojje is subject only to 
few of these objections. The size of the imege Joes 
not depend on the focal distance of the object-^Mf, 
but on the proportion between \Xs focml ditttnoe 
and that of the eye-^loce ; and the brightness of 
that image depends, within certain limiLi, on the 
diameter of the object-glass. Therefore, a small 
telescope will give an image as big as a large canera 
ob«curai but it will not project that imaf* on 
paper, and, as wc usually look into the telescope to 
see the image within the tulic, it cannot be trans- 
ferred to paper by Craciug. In my graphic telescope 
1 hare contrived to place the Image apporently out. 
side of the tube ; and, although not actually prti- 
jected on any surface, yet the ob8cr\*er receives the 
rays from the telescope into his eye In such a man- 
ner that they mity Iw nxade to appear to come from 
a sheet of paper unitably plaeod for the purpose ; 
therefore, this image may be traced on the paper. 
The size of the image may be varied very consider' 
ably without altering the size of the apparatus: 
sketches, therefore, on a very hirge or vcry^ small 
ecnle may bo made by the some instrument ; and ai 
it never requires any nthlitional height, or aay sliade 
to exclude day-light from the image, it offers no 
brood surface to be affected, by the wiod» tod thus 
be rendered unstciidy. 

The image which we are enabled to tntee with my 
instrument is a telescopic one ; nnd I will now show 
how that image is produced. Fig. 2 is a diagram of 
one of the smallest graphic telescopes, half the real 
•Ixe, containing all the optical portion freed from the 
•urrounding tubes. Let the arrow A U reprcseot 
on object to be drawn ; in this instance it is a 'hear 
one, the instrument being used na a microscope : C 
is a flat speculum placed at an Angle of Alt' with 
the axis of the telescope ; It reeelves the rorlous 
|«encils of rays which diverge from every point of 
Wie obiecl (to avoid confu&ion, only the middle and 




(wo extrrme ones oiv shown ) , and rcRecta 
the double convex object-f^losa D: tluaiai 
made with two sach lensea; but the 
menCs hare adiromatic ohjeet.glasaes ; in 
the thinner the object-gbus is the better ; 
gtasa refracts the various rays about ita 
to form the corvcd image J K : here Cbeao'l 
croas and diverge, and are to poaa throi 
lena E, which will render them «o neariy . 
to give distinct vision of the image, the ' 
being placed so that ita focus just meets 
object-glaas. But though the central 
vonld proceed to the eye-lais E, it will be 1 
the outer pcncili would pass on in the ~ 
beyond the diameter of the lens E, and be Id 
prevent this, another lens, or two eqaivi 
G O, must be pieced on the image J K, 
raya ^ross. A lens ao placed does not 
crotfing of the rays, but it deflects 
maas towardtt tbc axis, from the coi 
course H H, where they will arrive 
E, and by it be refracted at a still <|i 
towards iht ssis. nnd rendered nearly pa 
These pencils are all of the same size, au 
together in the axis, where, if the eye is pUc 
can receive them all, and will then see the 
area of the lens filled with the image : this • 
called the field of view ; and because the Ic 
greatly increases tlie diameter of that area, 
called the field-gloss. The pencils all n 
together, a cap with an eye-bole of the site 4 
pencil is nsunlly put there, that being large i 
for them all tu pass through to the eye. 

It will be seen that the image J K ia ( 
about the object-glass as a centre, whilst di 
glass evidently needs the image to be cona 
shew every part distinct at the same time : ll 
would much lessen the field of distinct view i 
hnd not been means both of correcting it, ai 
other evil of as great magnitude, which I w 
state, and then shew how to correct lliem 
This second evil is, that the Image formed 
object-gUss ia larger as it approaches the « 
ferrnee thon at the centre, a square belKi 
like a pin-cushion ; so that. Instead of Hm 
the fonr sides will be curved Inwards : nn^| 
gloss, also, has the same Cult, nugnxfyiiifl 
cumfcrence more than the centre, and thus ll 
ing the evil. 

If the field-gloss G is reBiove4 ftoai tho 
point, — namely, that where the image is fori 
where the mys cross, and the two focuses n 
ami is placed nearer to ^e eye-lens, it will it 
with it, and increase the magnifying power g 
it is put nearer to the ohject-glos^, it combtni 
that to Bborten its focus, rendering the ~ 
and so -diti>>nuhing the power. In Aoi 
focus, the rays converge more, and, oftc 
diverge more : this greater divergence 
them over a larger portion of the eye- 
thus contribute to enable that Jens to 
parallel, but it will not quite do it ; they^ 
fore, require a slill larger area of that h 
is only to be obtained by removing it a lit 
off. by which the rays will take area 
refracted parallel. 

The various pencils of light, after pi 
the eye-glass £, are to be directed upward*' 
eye; therefore, a second flat sfwculom 1 is 
before the eye-glass at an angle of 45% si 
receive alt the prncUs just as tlicy meet to 
and reflect them upwards Into the eye. 
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•U the penelli ntttf there mate 

portion of rpeculuiii hijjluT thnn that little 

m doo^na ; and u a portian of Che eye ja 

to took over tbe «dfv of the speculum, 

edgn la groujid u thin ri rnn be doo« with 

ThU ooiDpletM the optical part of the in- 

If we DOW look dowDWMrdt into the 

and inns a portion of tlic rye to 

Its oife toward the arrow L M, where 

ki;-(>«p«r it p!«cnl. we shall recf:ivr Ilia 

the telescope in exauUy the ssmc direction 

i«crig;rnt*0 as tbope th^t enter the e^e from the 

Lod )>oth iman tnd paper will be sren 

^ivtiactly, Mw wilt allow that imaj^e to be 

on the paper. When drnwtng with 

it, the eye can be so jihiced as to 

M(f portioa of the imags from the lower 

paper : the peiMtt ii b«t seen in this 

lar^n, where thr imitge ia btrginiitng to dit- 

Por the sake of room in the eograring, the 

' ' ti placed too near : in proportion to this 

tt IvBge would be nioo inches bdow the 

«sd fit o times at large as it is drawn. 

image has an ndvantsge orrr others, 

it oan be pLued tt any required distance 

t3h0 tjtt and thereby be rendered distinct to 

'itt sad this is an important feature in the 

tetssoope ; fur it allows ns to place the 

St the most eligible dlNtance from the eyr, 

by adjiutiag the telescope, to bring the 

•o txsetly the same distance, when the pcnmt, 

sod tb« image will both be seen together 

diatineC ; and then both eyes niny be open 

psoefl* thoagh one only sees the image. 

tfcs eye-pteee is drawn away from the ohject- 

Chfl Qkmost extent compatible with seeing 

«la given object diHtiactly, the rays from 

which cntf-r the rye are parallel, and 

appsan disunt, so we cannot place the 

br enough to see both together ; but by 

la the eye-piece a little, the rays will 

a little, as though they came from a nearer 

sod if we push in the cyc>einiii! at much ns 

libly can, consistent with distinct vision, the 

direfge as from the very nearest object 

be leen distiiiixly, and the paper would 

to be jdored as close to the eye at it could 

If be seen distinct. It is s very small dis- 

lliat we have to move the eye-picce to pro- 

tkm atreme effects; therefore, when good 

is oMjiined, it is easy to adjust the instni- 

■O Ibat the mys fthnll dtTergc exactly 09 much 

which come from the pajter. The dotted 

^floB the arrow L M sLow the divergence of 

I piQoeed from the eye-glass against the 

and into the eye, sod thus make the 

•ppear to be at that exact distance. \\'hcn I 

■Bk« n extremely small ropy from a liirge 

t do not effect the whole redtiction by giv- 

nqnlred distance to the picture, for orJU 

do not nlluw that ilistoncc; but I place 

ss far as I can, and do the rest hy using 

tbe focQS of wbich is so short as to let 

tbe paper when placed so near as to reduce 

to ue required size. This diagram re- 

tbe Instrument in nse ns a microsci>pe ; for 

rl P O tc Bc&r, and the image L M in larger 

it t but the objrct-Bpeculiun C Is made to 

00 tbe axis of the telescope, so, if it is 

rovad, it will rroeiTe rays borizoD- 

Obgocts ai any distance. 

m graphic nicroscope we rosy trace an 



image mnch larger than the stated magnifying 
|H)wer, for ten inches is the distance nt which thu 
magnified image is measured, and tlntugh wc snmc- 
tifned trace within that distance, yet 1 usuttlly draw 
at the difltanoc of eighteen inches, which makes tbe 
image four- fifths larger, 

Hiiving now described a stationary graphic mi- 
croscope, I will ahow how the telescope may bo 
ueed ns a microscope : prrmiaing that whenever it 
gives an image Inrgcr than the object it is a micros- 
cope, and that, though a tdeaoope magniAcs most 
with an objeet.gloss baring a long focns, it is the 
rcTerse with the microscope ; for tliat magnlfles 
most with a short object-glass, and the farther that 
is placed from the cye-plccc the greater will be the 
power. 

The teleicope, 9ig. 2, being suited to receive 
either a four or an etght-inch object-glass, I put 
the shortest one in, and pnll the tubirs out the full 
length, which is rather more than double the focus ; 
therefore it will rccjMirc the object to be placed 
within right inches distance from tlie object-glass^ 
to enuble it to give an image at the eye-pieoe. Tliis 
Image will bear exactly the ssrae proportii.m to the 
object as their ropnjtiTe distances aro fn>ni tin 
object-glass; in this case it will be^A little Urgcr, 
and the eje-piece will magni^ the image atwut six 
timet ; and if the paptir on which the imnge fs 
traced be more than ten inches distant from the 
cyc-piecc, it will be still larger, so that this com- 
bination will make a miniature of one int'b np|ienr 
as large as life. I sonictiines lay the object on the 
table or draivtng-bjArd, like P O, Fig. L, b«M«se 
then the some board will hold all together aolto 
steady, ond grodually raise it till iU Image is given 
large enough. If the object is placed vertically on 
either side of the object -speculum, the InstrumeuL 
mny be slid on tbe toMc to or from it till correct 
vibion Is obtained : e^ en here, thnt all may be held 
together, I prefer clamjmig this lide-sopport to the 
board. In this, os well as in a telescope, the laiagD 
will be gradually lessened if we gradually increase 
the distance of the object, and gradually slide in th& 
object-tube to rcgujn distinct visioa, so we can- 
olvinys choose the exact size that is most eligible. 
It is obvious that, by using object-glasses of shorter 
focus than those provided for tbe telescope, wc inuy 
carry on the power till it equals the statuinary mi* 
croscope. 

I will now show some of the advantages obtained! 
by osing this graphic telescope : premising that in- 
thramenta not being masters, they cannot moko 
artists of those who want tbe necessary previous 
knowledge and prsctico ; but my iuttrumcut is a 
most excellent servant, and one that will greatl/ 
fiicllitnto the progress of an artist. 

In the first place, it sola him qpite at liberty in 
the choice of the distance from which he will take 
his t lew, and also in the sixe of the sketches ; for 
without such help we are frcqueDtly obliged to go 
much too near in order to see the leading features, 
and thu-f, by the violence of the perspective, lose 
much of the grandeur and true proportion. With 
my telescope there is no di«taure from which on ar- 
tist would choose a view, hut what it will abuw dis- 
tinctly, and of any size that be could wish. When 
a back -ground is mounlainoiu, sketehiaf further 
off brings them op in much grander propoitioo, 
and thus tlie telescope finds numenms fiae Ticws 
thst before were unnoticed; iotervening objects 
biding them from a near view, and sometimes water 
removing as too far to tec them large cnovgb t» 
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clAim our uttention. In thus drswing attpntion to 
moiT duUnt views, I do not mean to neglect tlie 
gjand and impounE effect to often obtained by a 
orAf vievr, wliere the artiat is enabled, by the rapid 
iDoreaie or dicreaae of the perspective, to alter ao 
mnch the apparent proportions of the ohjt-ct, aa to 
render it ^eatly superior to its Datural proportiona 
as aeen from a distance ; but for these, drawing by 
the rye ta frequently better than with any Inalrit- 
ineut. 

Thin telescope will give all the views strictly 
correct, without auy care or anxiety about the per- 
apeotive } it is therefore rery valuable for drawing 
■hippLng and boats, the various corves of which 
cannot be known, yet are hereby given quite cor- 
rect. Trees may be drawn more correctly, and 
with much more of the details, than otherwise we 
atiould have patience to attend to. Indeed, all 
local objects, — wsggoos, and the various iniplrmenttt 
of httsbaodry, which most be had, and yet are 
scarcely worth the trouble, aolnuils, figures, and 
birds, — may readily be drawn ; and by taking away 
tite object-speculum, these objects or views may be 
drawn at once on stone the reverse way, and so be 
printed the right way : thus we may now pubUah 
real sketches from nature. 

Wild or savage animals may be sketched from a 
place of aafcty, at such a distance aa not to rouse 
or difltxu-b them ; also timid animals, which will not 
remain stlU if we go near them. In this case a 
good artist needs not always to trace ; the imsge of 
the animal may be in one part of the field, and a 
£opy made of it close by the image, which is a pe- 
culiar advantage when the object is in motiDii. 

Portroits of any size may be drawn from life. To 
do this it is convenient to place the head of the 
sitter in contact with a V-shaped gap Id b board, 
attAchcd to the back of a chair. 

The iiutmment is of great osc for copying or re- 
ducing from Btataes or pictures, architecture or 
machinery. It also supplies with the greatest eaae 
all those magnificent elfccts produced in mountain 
scenery by accuracy in geological details. 

Artists moy also employ mere draughtsmen to 
sketch correctly the inferior details for them, and 
thus save thdr time to attend to the nobler parts of 
the art. Few flowers remain in the same state long 
enough to be drawn correctly, with the lights, sha- 
dows and rrtlections, caused by sunshine : with this 
instrum«tit that may be dooe. Also the most mi- 
nute botanical or entomological specimens may be 
drawn aa large as needful to show the particular 
details. 

If this telescope, table, and draughtsman, were 
mounted on a polar axis, (■ strong axis placed pa- 
rallel to that of the earth,) and moved by a clock, 
a mo4t perfect map of tlic stars could be traced, of 
any ra^uircd aixc ; for he would then direct his 
telescope to succeeding portiooi, «b though they 
were all quite atationary. 



PREPARATION OF PIGMENTS. 

(RemtHed from page 176 J 

Periodide of Mercury. — Iodine, which is one of 
the elements of this color, is a simple substance 
divooverrd about thirty years since, in treating with 
•itlpbnric acid the sra-water of the soda of Varec. 
The name iodine is derived from the bcaotiful violet 



color which this aubslauce tabes wbev it is Ihc 
of gas. 

At the common temperatnrt K is soUd, asid I 
metallic Instre rcACmbUng black lead ; it 
at the temperature of boiling water. ConU 
with the deutoxide of mercury it takes a 
color brighter than vennilHon. In England this 
pigment is sold nnder the aame of geranium red, 
and is used chiefly in water-color painting. The 
following process is one of ibe best for ^ncpai i^i 
this color : — Iodine and sine (forming iodide ■( 
line) are first to be combined ; for this purpose Chv 
sine muat be finely powdered, cither by throwiof it 
into water when It ia melted, or by levigating it in ■ 
mortar until it loeei its oohcaion and can be ^ttOif 
divided. 

The powdered sine nut then be pot hito a 
matrass with the iodine and distilled wotar, and, bf 
help of a moderate beat, the iodine will coi 
readily with the zinc, and forms with that 
iodide, which is then filtered. 

Perchloride of mercury (corrosive subUmata) im 
then dissolved in distilled water ; the two liqntis 
are then mixed, and immediately a large qoaoci^ 
of precipitote is formed ; this deposit la waalied. hmt 
with distilled water, and afterward* with filtcta4 
river water. The working of this color is of the 
greatest consequence, and muat be done witb f ewg 
Uar care. 

TAe LaJtef. — Tliia name was originaUy given lo 
designate merely the purplish color called cHmaock, 
and when employed ^one it always baara thai ap- 
pellation ; but in its more extended oeaac h it 
applied to all colors prepared by combining a 
iug matter or tincture with a baaia which ia 
mnnly olumine: hence we have yellow, given, or 
violet lake. 

7*he term itsdf appears to be of Indian origin. U 
is probable that the first lakes ued in Rurope came 
fnun India, and were made from the rcsiiMras lao «o 
abundant in that country, which yielda a pnsF'* 
coloring matter at present very essential in pdaU 
ing, because in many respecta it takes prw«dBM> 
of cochineaL 

It was Grst Imported into England, where it is 
called, in commerce, lac, or ^c ffye. The iteople 
of India collect this resin, bruise it, and then bofl il 
in water slightly alkaline, which separates theeolar* 
ing matter ; the sotution is then predpitated «!(& 
alum, and is formed into cakes and dried. Thiaia 
the way in which it is imported. 

Preparation. — ^The manufacturers commenoe&b 
process by preparing that which is ealled ' the 
white body of lake," which is compoaed of a peete 
of pure alumine, or of olumine and chalk, upon 
which the coloring matter being thrown, fixca UkatU 
in a manner more or less durable. 

To prepare this paste, a quantity of alom is to 
be dissolved in water ; and tlus aolntion is iheo pre- 
cipitated by Bubcarbonatc of soda or potass, * in ikfl 
proportion of three ports of good potaaa to fiwi «1 
ahun : It ia easy to ascertain whether the iriiolt gf 
the alumioD is precipitated without an exceoa td 
alkali ; when the pnvipitstc has fallen to the boneos 
of the vrsot-l, some of the cjear liquid abould bo 
drawn off into two glasses ; into one of theac ia 
thrown some drops of a solution of potass, and into 
the other a little alum water ; if the predpitatioa (a 

* Soda U pr«rerablt for thii jmrpoM. Pnur JiarU smt a 
haU vt Uiu material sr« lerjuiivd lo saturata dv« parts tt 
■Imn. 
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iovmcAt oo other ivbf idmcc will tnke place 
of the gluses ; when the Kdirarnt ii form- 
(h» U^aid it to be drawn oflT, aad the deposit is 
la (w wvsbcil with a great qasulity of water, until 
afrlail. it oomca olT without smell; it is thea ex- 
tnidad spot! ■ 61ter of linen to tlnun, nud when it 
M of the coosist^nce of soft past^, it mast be mixed 
mA a wann decoction of cocbin^, which colon it 
■OR or IcM strong, according to the quantity of 
tffcorim: matter contained io the decoction ; it only 
AIM tvmaitis to Brparate the lake from the surplus 
'^' ' fM waah and strain it through a filter, to put 
' nna, and dry it in the abode. 
.4- .. happens tliat in the preparation of carmine, 
CMly a moaU quantity of tlie coloring niattcr is 
drawn off, and aa the decoction from which it is 
extracted ia ttill full of coloring matter, there is 
BOl any occasion to make a decoction of cochineal 
ffifRMlj for the purpose of making lake, as the 
IBisdae of that mod in the preparation of carmine 
aaawcr the plumose. This process is founded 
die particular affinity ioalumiue fur vegetable 
coloring matter ; it is well known that 
is one of the best mordants in the dyer's trade, 
also serves as a basis for other colors as 
crimson: — for instance, in making yellow 
is only oeceosary to fix the coloring matter 
fed. qaercitraB, Persian berries, &c. upon oln- 
or on an ainmioons base, 
of the greatest conoeqaence, that in the pre- 
of yellow lakes the aluui should be pure ; 
very small portion of iron is sutficient to in> 
the oc'lor : and that metal exista in the greater 
of the nluro of commerce. A* for the common 
Iruuj French berries, pure alumiue is not used : 
body of these ia only fine chalk, (o which 
alum is added. 
JJttm by itsdf will form a precipitate with the 
decoctions; as, for instance, a very strong 
may be obtained by odding alum water 
ion of wotid ; but it will also precipitate 
Bvciloginoaa and gummy matter, which this 
table contoifu BbtiniliiiiUy. 
Jbiosm l*ink. — Tlie dropi; made from English 
knies are diasolved with a strong dococtiuu of the 
berries of Arignon (rhamnwi infecioriua) : the mix- 
tare is filtered, and to it is added ■ solution of the 
tbcmrbooole of soda, one-fourth the weight of the 
the tincture ia then precipitated nith a 
in (if alum, in suuh pruportioim as that the 
kIioU not l>e more than lulf snlnratnl ; it mu*it 
left undisturbed tor tweuty-four bourse the 
uiost then be drnvrn off, and as it still coiu 
LaiiJA touch coloring matter, a smaller quantity of 
alkiJi to be added, and it is again precipitated with 
a similar praportioo of alum ; the prcdpitale is then 
wnbcd, to carry off the salts. 

Is this proccflj it ia clear that one of the csscntiaj 
]KnnCs is, tlut the alkali abaU predominate. It is 
owmg to this cinmmstooce that the yellow color of 
tlw ATigDOD berries is turned to brown. By this 
i woca cas there can he obtained from yellow wood or 
ycreitro n bark a brown pink, which will be more 
lM^*if than the former. 

7>» the drops mentioned may be given a green 
folor, by osing a solution of copper instead of alum ; 
moA it has been ohscrvrd that the mordants from 
apfiper noder the colon more lasting. In general, 
yc^ow lakes have little solidity ; this is evident in 
mMatf of the Flemish pictures, where the foliage has 
Weowc blue from the yellow lake, with which the 
vltra-BUntte wu mixed, baring faded. Rcmbran<lt 



made much use of this brown sort of pink : the 
alteratitm mode by time, in the color when used tn 
a fall body, would not bo obserrabUi ; and there (s 
aome advantage in using vegetable colors in the 
shadows, which lose pnrt of their richness by (he 
action of the air, and also because they are trans, 
parent, and cannot become black by Ume ; and if 
mixed with colors which have a tendency to become 
darker by time, they mitigate it very much. 

Red Ochret. — The appellation of brown r«d, 
which has been given to the red oxide of iraa, ia 
qnite correct ; it is, in fact, a red color somerrhat 
lowered by a tint of brown. 

We ofU'ji find this color ready formed by nature ; 
if by some means the water is evaporated which was 
in combination with the oxide of iron, the Utter 
changes to the red color. 

The rust of iron ofTera an example to ut of t)H|i 
change of color : this nut, which is at first of a 
yellow ochre lint, turns brown on cxpoflurv to the 
air, and in time becomes red. 

The greater part of the brown red used in pnint- 
ing, is made from yellov ochre calcined ; it is sup- 
posed that on the parity of the ochres depends the 
brightness of the red thus obtained. Very fine 
brown red Is also made by calcining sulphate of 
iron. Commerce has long supplied the arts with 
this color, which is prepared by the decumposilion 
of sulphate of iron : the residuum is a red oxide, 
more or less riolet according as the action of tiic 
fire lias been more or less prolonged. This color 
u not only valuable for its lasting; qualities, but also 
for the fine camation tint which it produces with 
white : and we perceive in the works of Titian, 
Yandyck, and others, who have approached nearest 
to nature, that it is very much employed. 

TritOA-idr or Purple Ojrtih qf Iron,*^lron at the 
highest point of its oxidation takes the violet tint : 
the color is dull but permanent, and except the 
purple of cassias, it ia the only purple that can be 
used in fresco. 

Grrenn. — tksides the green tint composed from 
the simple union of yellow and blue, there ore 
othrrtt formed cither by nature or by chemical com- 
binations, such as malachite, oxide of chrome, green 
earth, mountoin, Scheele's and Vienna green. 

Malachite, and Mountain Grten. — These two 
substances are carbonates of copper: the first U 
found in solid masses, formed by the constant drop- 
ping of water saturated with corbonic acid, and 
holding in solution the oxide of copper. The car- 
bonate ia thus formed in bulbous masses, the sbmles 
are more or less iuteuse, but always of a bright 
green. 

The hardness, as well as solidity of the malachite* 
18 Riitiicicntly demonstrated by the great number of 
valuable objects which for ages have been wrought 
in this materia), and which have not lost any of 
their lustre. It is not unlikely, tiiat from the com< 
mencemcut of painting it has been ground up and 
used as a color. 

Mouotniu green, in like manner, ia only a car- 
bonate of copper, and l>ring found naturally formed, 
in the state of a fine i»owder, the artists have always 
had it ready prepared to their hands, and no doubt 
soon took advantago of it. Wc see, in the moat 
ancient miniature pictures, greens in a perfect state 
of preservstion, which evidently are the natural car- 
bonates of copper. 

It ia prepared artificially, by precipitating, with 
the sub-carbonate of soda or potass, a solution of 
co]ipcr ; the result of (his is on opaque colofi of a 
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grcyuh or pale tint, which is um«1 in decorative 
{Mintiiix. It ii not neu- to bright m tlu; niitunti 
cwhoiial« of ooppcr : but it ii probubic that K ruuld 
be ubtainml quite Aunilur to it, If the carbonic a<.-id 
eonld be combined nitli the oxide of copper lit any 
other wvy thxo bj the Jouble dccoiii)iouttDn of the 
carboDJc alkalies, uid the tolutioM of copper. 
(7b b€ eoniiimtd.J 



JAPANNING, 

TiiK ert of pnintitij; and vamiahing, nfler the imm- 
nu* ohginaUy practiied by the natiTes of Ja|)«a, in 
the Eut Indit?s. It is empluycd for the purpoK of 
prcBcn'in; and heantil^'ing rortous lUticlM, utmally 
of wood anil mrtal, as well as of paper, lentbcr, aad 
doth, when they are properly prepared for the 
pnrpose. Those articles we most commonly find 
japanned, are pieces of household furntCure, cabinet 
work, boies of all kinds, trays, screena, &o., and, 
VCT generally, those articlci maJo of any of the 
aboTc-mentioned or kiniitar materifllfl. whiclt it may 
be desired to preserve from moisture ; and this it i« 
adniirably adapted to effect, from its drying very 
hvd. and being impervious to nater at all modemtc 
tvmperatiu'eii, even to boiling in some eases ; bat it 
Biay be employed on any dry sabatanot that is 
sulfioieatly inflexible to prevent the Japan coating 
from being cracked or forced off. The (rue ja- 
Mn, or tbct said to be used by the natives of 
Japan and Chinn, is a sort of Tarnish or lacker 
pecvliar to itself. It i^ e:ometime8 broa(;ht over to 
this country ; but on account of the injury arising 
from iu poisonous qualiUcs, to those jxTsona em- 
ployed in working with it, is now seldom used. It 
is the juice of aprrulinr tree growing in those parts, 
aiul is collected by making an incision into the 
lower part of the trunk of l)ie tree, and placing 
f esaela underneath to recelre it. The juice haa the 
apiWBrnnce of cream when it first runs from (he 
tnre, but an exposure to the air it becoma black. 
It ia prrpart;d for u«e by submilting it to the action 
of the open air in ^hnUow tpuscl^, and \» kept 
oouBtnntly ftirred for many hours, ao that by baring 
all pirts eqtully etjKised, it mny become of • 
ttoiform deep block. A portion of wcU'Cluirrcd 
wood reduced to a fine powder is added, and it ia 
then fit for UM. The Japanese first spread it 
Uiiiily and evenly ovfr the body intended to b« 
japanned, and then dry it in the tmn. If nenesaary, 
anuther coat is laid on, and dried as before. It 
very soon becnmcs harder than mo«t of the siib- 
atonccson which it is laid. As soon aa it is sufficiently 
hard, it is polished with a smooth atona and water, 
until it becomes as smooth and even «• e plate of 
glaaa. and then wiping it dry, it is ready to be 
vamishrd, except when figures or other ornaments 
are to be drawn on it in gold or silver : in that case, 
tlic form of the figures or other ornaments is to 
be trac-Ml on the work with a pencil, in the varnish 
noticed bolow. When thia Tumish is almoat dry, 
the gold or ailver leaf is to be laid on ; the whole 
is then ready to receive the varnish, or finishing 
coot, which must be spread on thin, and as ercnly 
OS posfiiblc. Tliis raraish is a particular sort of 
oil procured in Japan, boiled and mixed with 
torpentiae. Whoi auy other oolor than black it 
desirfl, the proper color must be mijied with the 
TOmtsh, and the whole sjirrad on, particular care 
being tnkeu that it be liuJ ou evenly. The above 
ia ih( riiLthud ot joptUllUnj floid to be practised by 



tl»e natiTC* of Japan. * Our n-^ 
oonstdrrahly ; it is leva dtt^ahl^. 
not 80 injuriona to Che health. 'V' - >n 
employ a priming or nmler coat fur thr purpose ■ 
filling up any ineqveUtiea, and mnking amooth 
surface to be japanned ; bot at other times 
priming is altogether omitted, tlie colored r«( 
or proper japan ground being applied imni«di 
to tlie substance to be japanned. Tbc former i*{ 
method that vros usually pnu:ti0ed, and at^ 
those cases when the anrfiice is very 
rough ; but when the torfooe is smootfa* u 
ense of metals, smooth groined wood, Arc, it b 
always rejected. Hie advantage of nsinf 
priming or undercoat is, tliot it mofcea a savl 
the quantity of varnish uaed, because the 
of which the priming is composed fills up 
inequalities in the surfaoe of the body to be 
nifhed, ond makfa it easy, by means of ml 
and water polishing, to proc4ire an even 
for tfaa varnish. This was, therefofe, such a 
Tcai^nre in the afaape of rough awl miereD aut 
that it became an eatsbUshed method, and 
retained in many instances^ There is, he 
this iaeooreniecce always attending the 
priming or andercoat of size and whiting, that 
Japan coats of varnish and color will be 
liable to be cracked and peeled off by any riol« 
and will not endure near »o long aa the 
japanned in the aame manner, but withott 
priming. Thia may be observed esiily by cofD] 
th4)se nrticles that have been some time in 
especially snuff-boxes, in the japanolng of 
the priming has been uoed, with those in 
has been omitted ; the Utter never pcd i 
or suffer damage* unless by great violence, and 
a continual rubbing as wastes avray the sal 
of this Tarnish, while the japan coata of tlie 
crack and fly off in flakes, whenever any Icaock 
full, espeeislly at the edges, exposes tliem to iaji 
The Itirminghoffl manufacturers, who origii 
practised the japanning only on metals, to 
the reason before stated fur the use of priming < 
not apply, and who took up this art of tliemi 
OS a new thing, of course omitted at first the 
any such undercoat, and not finding it more 
ccsEory in the instance of papier macM and 
other thiiig9, than on metals, continue sliU to 
it ; on which account the boxes and other 
of their manufactorr are, with regard to the 
much better than those on which the priming is 
used. 

Having thus noticed the method nsnolly pr 
and the chief Tsriscioa In the method 
wc slull pass on to the manner of prooeediag 
tlie work to be japanned ; the first ia order vttf 
the — 

Priminff. — The priming is A eompositian of i 
lize and whiting. The sise shoald be of a 
sisteiicy between the common double sloe and 
glue, and mixed with as much whiting as will 
it a good body, so u to hide the sorfiiee of wl 
it is laid upon. Bnt when the work is of a 
particuUir kind, it is better to employ the gloi 
or parchment size, instead of the common, andj 
about a fourth of isinglass be added it will be 
better, and if not laid on too thick, will be b{( 
less liable to peel or craok. The work 
prepared for this priming by being w< 
brushed over with hot sin;, dibtttd with 
of water, provided it be of common st 
priming should be then laid on with a 
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>a)« M poMJbkt, ami left bo dry. If the surface 
tatoUnMy c*cn on wkich the primliig is umJ, two 
«mU of it Uid on ia thU uuuuKr will be suSl<-ient ; 
bitf 4f on uUl with ■ wet ng or iponge it will not 
i«oeir« 4 peO|>cr w»t«r poUith, on account uf atijr 
ljifi]iuijlicB nol iuAcieaUjr filled up, one or more 
kmU muaC b* fivcn ic. rrerious to the l»it coat 
kdU^ Uid on, the work miut be imoothcd by rob- 
_ it wilK the Dntoh nubci* or fiaa gloM paper. 
ITWsB til* l«M coAt ij dry, the water pohsh ihould 
m 8i*«h« by puoing over every part of It with a 
1^ ng or spoage moistened, till the whole iippear 
I^IBiWlf pUia and even ; the prlminf will tlu^n be 
4B^iUt«H, end the work nmdj to receire tlic jnpao 
inuti, or colored Tsmish. Bat when wood or 
(tther ]« to be japanned, the latter belug ftret 
msjrljr atretched on a frame or board, and no 
l«;uuin^ ia B*«d, the best preparation U to lay on 

■- * roat* of coarie ▼arniah, prepared In 

ruaoDcr : — Take of reotified tplrlte 

at, and of ooarae aeed-Uc and resin, 

a ■*. DiMoWo the aeed-Lac and reHiu 

*' . and then Btrain off the Tamiah. 

uifth, like all other formed of e^iiritt of 

uat be laid on in a warm place, and all 

tf ahoold be avoided ; for either cold or 

ehdi^ it, and thua preventa iti taking proper 

«i the aubatance on which it is laid. AVben 

^mrk U so prepared, or hy the priming with ths 

ition of aiae and whiting before described, 

pKopar iapaa ground most be laid on. 

fTb U e<tntinu»d.) 



BtNTS ON USING THE MiCROSCOPE. 
fBavwmdfrom pafft 200, and concluded.) 

Taa play of tight and shade will also serve to enable 
Jilttij"r**' the forms of objects. The lurfacrs 
ippaar bhKk are those which deflect the light 
^ tta foosa of the microscope ; and the bright 
arc those which transmit to the eye the 
attuL'h travcriea them. Nov, as all the rnys 
sd by tlie mirror below, it is not diftoolt 
io« by the lawa of refraction ^ form 
capable of producing the dtnriations ob- 
MTtad ia the microscope. It is by this means that 
«« aaoertMn the cryatalUne forms of lalta, and are 
caahWd to |vots that Cboa« pores which modem 
obacrven hate rci>reseated on the surface of vegs> 
table rnvmbnoea are. in fact, ghibules prujectiitg; 
tromx thair furfaoe: for, if they were pores, they 
voidd ^ppaif black when plcmged into water, in 
ooasBqneaM of ttko air which tliry would retain ; 
tat iL« mattmry la the ease. We must tako care. 
V- ;; the form of a body, to vie v it on all 

rk*i ■ may be done either by tnmiiig it wltli 

tb« pMui «f a needle, or by placing it in a volatile 
liii|Btd« whiak, by its evaporation, ia kept in con- 
tiiaia] agilatuia. A amall quantity of alcohol added 
la Ihs watar oa the obje«t<halder i> sulficimit thns 
lO 4ei to oAotion the hearicst ohjocta sabmittcd to 
■■¥rnrl'"^"n 

io dctanniniog the eoior of bodies obsarrad fay 
tW asiaroacope. we oiait take acconnt of the da- 
rawpnaitinn of the rajm o. ti^ both by the lenses 
U Ibay be aot achiomatic. and by tba MbMBBOe 
itaaif ; for there are some objects, saeb u Mrtala 
oUy luttert, which on^ aUov the tnuumis- 



(lion of the less refrangible rays, especially the yel- 
low. In order to ascertain whether this color be 
natural to the object or not, wc must observe It by 
reflected li^ht on an opaque ground. The decom- 
position of the rays is so great with the volar 
mirroecope, even when achromatic, that the edges 
o/ the Image are always colored blue and yellow. 
The aamo thing happena when, with the ordinary 
microscope, we use the direct light of the inn to 
iUnminate the object. 

The form and relative density of the substance 
being thua ascertained, we proceed to study tho 
effects of chemical reag«nts mi it. 

We shall firvt endeavour to obtain, by procesM* 
on the large scale, the substnnoe to be riaminrd, In 
the purest state possible. Thus the problem will be 
reduced to its simplest expression. If we cannot 
attain this objeot, we mnst endeavour to ascertain, 
by the ordinary means, the nature of the elements 
of the mixture, which will furnish some data to oar 
8ubset(aent microscopic obscrvaiious. 

Afti-rwarda we mnst aaeertain the rrsults of the 
autton of the reagents on the Hubstance under ob- 
acrvationr both In the humid and in the dry way; 
we must delineate the new forms which result from 
this action, and measure the angles of the crystal- 
line forms, whose natnre we ahall afterwards havo 
to ascertain by other reagents and tests. When the 
raauJtJ Aimished by these trials appenr to poaseas 
some Importance, we must try to reproduce similar 
resnlts ab iniHo, by combining together the elements 
whiefa we believe to be present. If these two srr1e> 
of evperfments do not give results which coincide, 
wc must eaderroar to discover whether the differ- 
enoe may not proeeed from the disturbing effect of 
soms foreign subttance miied with the one under 
obawTitiott I and for this purpose we must prepare 
mixtures, of each of the elements which wc have by 
the prenous trials detected in the body examined, 
with each of the others, and with every combination 
of them. 

The actioa of an elevated temperature Is most 
powerAil as a meaaa of distinguishing organic from 
inorganlo tubsCanees. For the purpose of submit- 
ting bodies to the action of fire, we use plates of 
glass, very thin, and therefore less liable to crack. 
They mutt be brought near the fire, and withdrawn 
Ann it with great caution, that they mity not Ik- too 
suddenly heated and cooled. The form of the ob- 
ject and ita chemical relations must be determined 
both before and after it has been subjected to heat. 
In atndying the motions which the bodies ob- 
aerred efton exhibit, accoant must be taken of tho 
motions Impressed on the liquid in which they are 
immersed, either by the agitattnn of Uie air, or by 
evapomtiOD, or4>y the observer's hands, or by being 
imbibed hy the borly ; for a body which abaoriM the 
litfoid bi wbkth it floats roust, of coarse, be movedp 
in the aame way aa a boat having on board a hori- 
zontal sucking-pump in action. 

We may also ascertain with the microscope tba 
relative density of a body and a liquid, by throwing 
the body into it. It will either remain at the bot- 
tom, or rise again to the snriaca; and, in this Utter 
case, it will cither be transparent or strongly shaded. 
This lost chnracTer is a proof that it Has not been in 
rniy way wetted by the liquid ; that, conieqaently, it 
acarcety touches the liquid, except at one point; 
and that it Is obserred in the air just a« if it were 
laid directly on the glus-plate. But it must l>e 
observed, that certain bodies which attract the liquid 
in which they are placed, and whleh are heavier 
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tUan it, yet remain for 9ome time on Us surface, 
beeaiuc tXicy imbibe it dowly : by and by, Lowerer. 
tlwy fliitk to tbe bottum. We must not, thtTcfon-. 
be liasty in concluding ; and it may be well to ftc> 
celerate Lbe wetting of the body, by sgiuiinj the 
liquid with the point of a needle or vire. 

In short, it is the biuiiiess of tbe observer to 
attend to every circumHtiince and inTestigate its 
CAUse — to coll in tbe aid of analogy — to follow up 
the line nurked out by experiment — to reproduce 
on the large as well as on the smaU icale the re- 
action which he bai witnessed under the microscope 
—to describe and delineate every thing which he 
has bad an opportunity of observing, even If he be 
not as yet able to And out the theory of the pheno- 
tnena: and, finally, not to adopt any concloaioa 
until after a decisive test has impressed on it all the 
character of certainty. Thus fu* regarding the work 
of the mind, that is, the method of proceeding. 

VTith regard to manaot operations, Duuiipula- 
tioos. and modes of observation, practice oud habit 
will teach much more than the most detailed rules. 
With the compound microscope, it is necessary in 
dissection and other mAnipulattonB to become ft- 
miliar with the inversion of the Images, and to 
accostom the left hand to touch the parts which the 
eye sees towards the right, and vice verta. Although 
the employment of the compound microscope is not 
indispensable, it must be acknowledged, nt the same 
time, that, for dissection and maDipulation, it pos- 
seaaesi a great superiority over the simple micros- 
cope, from the distance which interrenea between 
the eye of the observer and the object-holder, 
which serves as bis laboratory. In fact, the handa 
have the some freedom in working with this instni- 
ment as in experiments on the large scale. 

Microscopic observations fatigue the eye, and are 
apt to hnrt the chest. The eye becomes at lost 
aiscustomed to the continued exertion ; but, in con- 
seqaence of the impatience of the observer sospend- 
ing or retarding the respiration, which is otherwise 
constrained from the position of the body, con- 
siderable nneaainess, and even serious evil, may be 
produced by excess in this kind of labor. The 
observer ought, therefore, to svoid a fstiguing posi- 
tion, by placing the microscope at such a height 
that he may not bo obliged to bend his body. A 
table fuminlted with a rack is well adaptod for this 
work. The microscope may also be so placcfl that 
the eye may, at tbe same time, see distinctly the 
magnified image and the trace which the observer is 
snaking of it on paper ; we aay the trace ; fur it will 
at intenals happen that, by a happy Ulaaion, the 
roicroacupic image will seem for a moment to be 
laid over the paper so that its outlines can be traced 
as exactly by a pencil, as in drawing on a plate of 
gloss pUced over tlie object. 

Whh the help of an achromatic microacope. ob- 
jects may be observed and delineated aa well by the 
light of a lamp as by day-light. 



CHEMICAL TESTS. 

(Renaud frrnn pagt 189.^ 

TV? dtiect Alum in fUd fTiiu.— Add to the wine 
a infficieot quantity of a strong solution of chlorine 
In wat4'r, until it is changed to a yellow color ; lot 
t1)C precipitate, (composed of the chlorine and lbe 
vegeto-aiiimal matter contained in the wine,) which 
immediately forms, bcoome settled, then 61ter the 
lienor, and evaporate it to one-fourth of ita volume t 



it will, now, in conaequence of tbe ptetenee of' 
alum, have an astringent sweetish taste, and 
furnish a vitte precipitate on the addition of nit 
of barytes, which is insoluble in water and ta 
acid. It will give a yeUotPtMh-whilt proeif 
with pore potass, that is anlnble on the addition.' 
an exceas of the potaas ; and a precipitate, of 
same color, with the snb-carbonate of soda 
is decomposed by the action of heat. Into 
acid gaa and alum, aubstanoes easily to be 
by their characteristics. 

7V«f« for the pmrity of the AevtouM and At 
Acids. — These acids, from distillation In leaden 
copper vessels, very often contain scetatei of 
and copper in solution ; and they are often 
adnltenUcd by sulphturic acid to inoreaa 
acidity. To detect these, poor into three 
glasseasome distilled vinegar, (acetons acid,) or 
dram of the acetic aoid, dUutcd with three drum 
distilled water. Intooneof these pour some Harrow- 
gate water, (which contains siUphoretted bydroj^ou) 
If lead be present in the acid, a very aeafible blvlc 
precipitate will &11 down. Into the seooad glaai, 
pour a solution nf pnre ammonia. If eopper W 
present, tbe whole will immediately become 
blue. Into the third pour a few dropt of (be 
tion of muriate of barvtra ; if tbe acid ami 
sulphturic add, the liquid in the glass will 
become quite milky, from a precipitation of aal| 
of barytes, which is a very Insoluble salt. 

TfxtM to determine the purify r\f ■ 
Nitric Ether. — If any ether will i 
paper, immersed in it, it' is a proof th.ii . 
saperabundant add, such as the solpburic, 
nitric ; cuawqucutly the ether cannot be pore. 
superabundant portion of sulphuric acid in 
phuric ether may bo discovered by pouring a 
drops of tbe solution of murinte of barytea 
dram of the ether : if this be the ease, i 
precipitate will take place, which ia the anlphate 
barytea. 

TV*/ to discover the purity qf Nitrate qf Siher^ 
To a solution of nitrate of silver add a sol 
the muriate of soda; here decompodtion 
place on both aides, nitrate of soda and morial 
silver will be formed. Tbe latter of- these will 
down in the state of a floccnlent white precipi 

But as this valuable salt is aomedmes adult 
by copper, it is proper to aseertain its purity, 
pouring into a solution of it, Ln another glasa, a 
solution of pore ammonia. If copper be pruHit, 
it will be kdicated by a light bine precipitate which 
will pcrnk the fluid. 

Ammoniacat and Muriatic Acid GoMf, Teattf^r 
each other. — If a bottle containing muriatic wld« 
and another containing water of wnqpMmia b* 
brought together, with their mouths open, a dcnae 
smoke will be seen to hover round them : tfaia La 
muriate of ammonia, which ia a solid sobatanotv 
but formed by tbe union of two invisible vapows.. 
If the bottles are opened apart, no vapour wiQ be 
seen. When two jars, filled with these gajea, arc 
brought in. contact, the effect is striking ; bnt it Is 
more so when ammoniacal gas is let up A^wa Iba 
beak of a retort through mercury into a jar half 
filled with muriatic acid gas. Here, tbe muriate of 
ammonia will be seen deposited on the aide* of the 
jar, in the form of beautiful needle-like crystals- 
From these exjKirirocnts it is evident that ammonia, 
and muriatic acid-gaa, ar^pwd teala to diaoover 
each others presence in Uqidda. 

(T\ibe conSimaud.J 
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WILLIAMS'S TRANSFEROGRAPUY. 

Ta the Editor. 

Mr DftAB. Sta — I (ed much pleuore ia fonnrd- 
ing yoQ ■ dncription of toy method of copying^ 
inscnrrptioas, and aUo specimetu of the «amc. I 
hare bad ranie difficnltj in finding such u would 
ipproauh your Mize, for erery rnpy is by necea&ity of 
exftotly the same sice as the origiukl, and it ia rather 
uniixuiU to meet with «n object whoM dimensioni 
■rf ui small M yon retguire, and it the Mme time 
whoM subject is tolerably complete. I have, how- 
rrer, tent yon a small portion of the BabyloniiQ 
inscriptions in arrow-headed characters, on the 
celebrated stone in Che Museum at the East India 
House, together with the figures and inscriptions 
on three udes of a small mutilated object in the 
poasrsmon of Dr. Lee, of Doctor's Commous — one 
or other of these may possibly suit your purpose. 
(We present to our readers a fac-simile of both. 
— Ed.) The mode o( proceeding io order to make 
these copies may be thuH described. 

Proride a quantity of thin white paper, that called 
double-croim Li the sort I use, and which 1 find the 
ZDOSt coaTeuient, as it hns no glazing ur stitfrning, 
and is also safl&ciently thin for the purpose. A 
•beet of thia is to be spread evenly orer the aur^u^e 
of the object to be copied, and firmly fixed by 
means of stiff paste applied to the comers or any 
other conTCnienl port of the edge — the thickest kind 
of paste used by shoemaken, which m«y be ob- 
tained At any of the shops where their materials are 
purchn^ed, io the beat adapted for this purpOfle. 

It ii of the utmost importance thsc the paper 
ahould be securely fixed, as any slip after the com- 
tAeoeenicut of the operation of copyini; will com- 
pletely spoil the work. A piece of puper blaokeued 
on one Me with n comfmsition of black lead and 
soap, mixed with water to the consUlency of stiff 
paste, and then by means of a spatula or broad 
knife, spread very evrtily, and also as thinly as 
poisibie over Che paper, is now to be applied by 
meana of- a piece of wood to the white paper, tlie 
blackened side, of course, being towards it, and 
this being rubbed np and down upon the white 
paper, ahifling it as occasion may require, the copy 
will be produced ; the ground or raised parts being 
bljickened, wtide the inscriptions or aunkco parti 
aemaJQ white paper. 



r 



A showa the shape of tlu piece of wood » it may 
be one inch wide and half u inch thick. B idiowa 
the blackened |>oper. 

The distinctness and perfection of the copy aiU 
mainly depend u|H>n the rare taken in the operation, 
and also upon the condition of the object to be 
copied, for as every accidental defect in the face of 
tb^ stoue u aim shown io the copy, it neceaaarily 
foUows that the more perfect the object the mora 
ntisCsctory will the copy be. 

In thia manner perfectly accurate copies of in- 
■enptiooa may be prodnced in n very short space of 
tine, without the slightest injury to the ohjrct itself, 
unleRs it should chance to be so much decotnpostrd 
a»to eruroblo beneath the gentle preaaore required 



(0 tnnifier the black composition from one p«{] 
the other, this however is very nreJy the cwb 
I need scarcely add, that under such drcumat 
the stone ought not to be touched. I latel; 
occasion tn make a copy of the roselta stoue. i 
British Museum, which is the length of about 
feet, contains three very closely Inacribed ini 
tions ; one in hieroglyphics, one in the con 
charaeters of Egypt at tliat time, and tbfl 
in Greek ; consiating altogether of 100 line*, 
task was performed ia otie hour and a half, i 
h&To DO hesitation in affirminig, that bad the atl 
been made to produce a perfect fac-siBUle by i 
ing in the usual manner, it could not liav« 
eiecuted in less than a month. I have ajao o 
the whole of the sarcophagus in ijir John Se 
ranaeum, which ia covered with very small ch 
ters, both within and without : tlua oooayie 
about 16 hours. I need scarcely infom yov 
my ooUectitm, which has almost sicluoindy 
confined to Egyptian tn>oriptiotia, cooaiatsoCl 
of several hundred object*, including moat of 
in the Britiah Muaenm, together with a numl 
others in diffrrecit public and private ooUm 
I luLte also an improvement upun this MM 
which under proper monagerarnt and enooa 
rocnt might be made of the highest imjiorUi 
those to whom such things are valuable ; it 
using a lithographic composition upon tn 
paper, for producing the copies ; under ihrsedl 
stances they may immediately be tmn-' ' ^ 
lithographic stone and printed, and tbu 

number of fac-similes of any given in>^.., - 

be produced. 1 also inclofle yon one «f 
copirs. Trusting this sooount will be suiBo 
expUciC, and wishing you every sucous In 
valuable and cheap periodical, believe me>tura 
very truly your's, jobs* wiliaa 

Scb\Hit Htiiup. SpitallUlds. 

[The above was written in answer io ■ ! 
requesting thr above information, and we bflg 1 
oar testimony of the extreme value of the inve 
particularly to the antiqunrian traveller. Wi 
been favored, by the kindness of Mr.WiLUaaM 
a eight of the whole of hb esUnsive and v« 
collection of inscriptionfi, and cannot 
ficiently high terms of their perfeotioa 
ncf, — Eu.] 



J.VPANNISG. 

(RtwMttd from pngc 22^ 

Japan Grounda. — Tlie proper ja|)i 
either such os are formed by the vai 
where the whole is to remain of one aii 
or by thr rorniah with or williout nolor, 
some |>amting or other decoration is aftr 
be liiid. Thia gruond is beat formed of^ 
vanu^^l), and the color denired; except in 
of white, which requires a peculiar ti 
we (shall piT*eut]y explain, or when grenl 
is required, in which ca«e abo other meant ni 
pursued. The foUuwiug is the compoaitio 
manner of preparing the shetl-lae varnish :- 
of the best shell-Uc, five ounces ; break it 
very coarse powder, and put it into a bottle th 
hold about thrive pints or two quarts ; add to 
quart of rectified spih^of wine, and pUi 
bottle in a gentle heat, Vnere it must oondmi 
or three diyt, but abouliL be fre^|ieii4| 
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be (UuolvtHl, and the •olulion 
tered ihrongfa a Ainnel bag ; and vben 
h freeljp is come off, it should 
«tted bottle, and kept car^ullj 
The bag may aljo tb«a be 
the hand till che remainder of the 
out : wbicb, if it be tolerably clrar, 
for coarser purpoeea, ur kept to 
qoantity thjit shall be made. 
tercr may be used frith the shell- 
will give the tint of the ground 
may be mixed together to form 
lore ; batt with mpoct to sacb aa 
methods for prodacing them of the 
brightneea, we shall parcicalarize 
•bouLd all be ground very smooth 
tine, and then mixed with the 
be spread over the work very 
Q with H eamrUhair brush. As 
aire the pritning of stse and whiting, 
d may be applied immediatelr to 
tout any other preparatiOD than cleaning, 
he iiiatuireit rcfrrred to below. 
fspam Grouivijt. — Tlie forming a ground 
mt», and of the tirst degree uf harduess, 
t been atiiuned in the art of jspanniug. 
r. no iiibstiinQed which can be di^oU'cd, 
la a vcrv lionl variiitih, but what have too 
ir not to deprave the wbitrnt^s. The 
proach, howftver, to a perfect white var- 
udy known, is made by the following 
tt : — Takv flike-white, or white-lead, 
I ground up with the aixth of ita weight 
and then dried ; temper it prujicrly for 
with the maatic Tartush prepared in the 
nanner : — Take five oaaces of toaatic in 
ad put it into a proper bottle, with a 
ipiril of turpentine ; let them boil io a 
I till the mwtic be diisolvr^, and if there 
be any foulness, strain off the solution 
HanDel. Lay thcae on the body to be 
prepared either with or without the 
B the manner a^t above directrd, and thrru 
ir it with Ave or six coata of the following 
-Provide any quantity of the best seed-lac, 
oat of it all the clearest and whiteat 
oftbii seed-lac two oances, and of 
three ounces, and dlasolve tlium, being 
redooed to a coanif powder, in about a 
^rit of wine, and strain off the clear 
TThe aeed-tac will give a alight ttn^e to 
I : but it cannot be omitted where 
I m wanted to be hard, though where a 
enswer the end, the proportion may be 
, and a little crude turpentine added to 
to take off the bhttleneu. A 
id I'.irely free £rom brittleucss may 

Id >'. ■.i:-:>.^;<ing gum anitui in old uut or 
which must be made to boil gently when 
pnt into it. The ground uf white may 
in thii varniah, and then a coat or two 
be pot over the grouad. but it muit he 
with oil uf turpeatiiic before it is used. 
:r, iaa long time in drying, and is more 
ijor^ than the ocher, from ila tendemesit, 
Oroendlff may be formed of height 
klae, or of smalt. The color may be 
the ahell-lac rarnish, aa before dirtrcted, 
sbeU<lac will somewhat injure the 4Ktlor 
It ■ yellow tinge, where a bright blue is 
the soeitii>d before directed la the caae of 



For a ScarM Japan Ground, vermilion mny be 
ufted ; but iu effect is mnch improved by gliuing it 
over with carmine or fine lake. If, however, the 
htgheftt degree of brightness be required, the white 
vornisb must he used. 

/W Bright Ytllovo OronndM, king's yellow may 
be used, and the effect will be heightened by di*. 
solving powdered tnrmenc root in the spint of wine, 
of which the upper or polishing coaX. is mnde, which 
ttpirit of wine must be strained frt)m off the dregs, 
before the seed. lac be added to it to form the vamiah. 
Tlie aeed-lac varuiah is not equally injnrious here, 
sa in the esse of some other colnm, because being 
tinged with a reddish yellow, it is little more than 
an addition to the force of the colors. 

Grem Groundt may be produced by miting the 
Prussian blue, or distilled verdigris, with king's 
yeUuw, nud Uie effect will be rendered extremely 
bnlliont, hy laying them on a ground of gold-loa£. 
They may ony of them be used successfully with 
good seed-lac varnish, for the reasons before given. 

Orange Cotortd Crvundt may be formed by mix- 
ing vermilion, or red load, with king's yellow or 
orange Lake ; or red orpiment wiU make a brighter 
orange ground than can be produced by any 
mixture. 

Purylff Groundt may be produced by the mixture 
of lake ur veruiiliun with Prnsaian blue. They may 
be tmated as the rest with respect to the varnish. 

Black Grounds may be formed by either ivory- 
black or Ump.black ; but the former is preferable. 
These may be olfrars laid on with the shell-UiC 
varntsb. and have their upper or polishing coats 
of common sced-tac varniflh. 

Common Bhek Japan Grounds on Metalt by 
means of best, are thus performed :— The piece of 
work to be japanned must be painted over with 
drying uil, and wben it is moderately dry, mast be 
put into ■ stove of such heat as will change the oil 
block without burning it. The stove should not be 
too hot when the work is put into it, nor the beat 
increased too fast, either of which errors would 
make it blister ; but the slower the best is autcmeu- 
ted, and tbe longer it is continued, provided it be 
reatrained within a due degree, the harder will be 
tbe coat of ja|ian. This kind of japau reqaires no 
polish, having received, wben properly managed, a 
Butlirient one from the heal. 

'rh0 Torioin-tkeli Ground, produced by heat, is 
not less valuable for ita great hardness, and bearing 
to be made hotter than boiling water without 
damage, than fur its beautiful appearance. It is to 
he made by means of a varnish prepared in the 
following manner : — Take one glass of linseed oil, 
and half a pound of amber ; boil them together tiU 
the oil becomes very brown and thick ; strain it 
then through a coarse cloth, and set it again to boll, 
in which state it must be continued till it arquire a 
consistrnce resembling that of pitch; it will thOB 
be fit for use. Having thus prepared the varnish, 
clean well the substance which is to be japsnned; 
then Iny vermilion, tempered viUt shell-lac varnish* 
or with drying oil very thinly diluted with oil of 
torpentine, on the places intended to imitate the 
more transparent parts of tortoiso-sbell. When 
the vermilion is dry, bniih the whole over with 
blnoiL varnish, tempered to a due consistenoc with 
the oil of turpentine. When set and firm, pat the 
werk into a stove where it may undergo a very 
strong heat, which must be continued a cuaaidcrshle 
time : if even three weeks or a mouth it wiU ke 
bettec This ground ao^ be ^eoortood vitli psa^^ 
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ing and gilding in thr snmr ninnner a« enf other 
varnished furfuctr, which.had brst be dune after the 
gronnd has been hardened; but it \a wtll to give 
« MECOnd ADnealinp with a more ^ntle heat after it 
ia fioiBbod. A very guod black jiprin mti^ be made 
by railing a little japan gold size with ivnrj or 
lamp-btauk ; this will bear a pood glou without 
rotjuiriag to be viimiftfaed aflerwardit. 



ASC£RXAININa THE INTENSITY OF 
LIGHT. 

Ab the different inflammable gasei vary in llie 
profiorCions of liifht which Ihey rt-sppctivrly yield 
by combtiittinn. oianr experimcnra havr been ninde 
with the view of Ascerlaining ihf pren^ quantity 
that each is capable of afTordlit^. in order to deter- 
mine their comparative value for the purposes of 
illumination. Tbouf-h in some instancen the results 
may have differed, it jeenm (u tie gcncmllj admittrd 
that the lumiaoua qoility of tlie gas chlctly depends 
upon the portion of carbon which ii held in solii. 
tioQ by the hydroges, and alio upon the quantity of 
oxygeii which each may require for iti perfect 
comboaCion, according to its volume. For inatance, 
•f a cubic foot of oil gas contaiiM in its compofticion 
a greater portion of carbon in a itate of conibina. 
tioa with hydrogen, than a aibic foot of coal gas, 
the former requires a gre«trr proportion of oxjrgen 
-for its complete combustioa than the latter, and 
therefore pioduces a greater quantity of light. 
Besides, the li>;ht of the oil gu being not only 
whiter, but more brilliant, this is attributed to iho 
lar;ger portion of carbon which it cont.iinit, us well 
aa the greater supply of oiygen combining with it 
in order to effect its |)erft>ct combustioo to produce 
its highly reajdendcnt flame. 

It is an important objrct to have roma criterion 
for j'Mlging of the prop<»rtiouat« tDteof.ity of the 
iight which cither candles, lara{i5, or gaset ^^rodure, 
tliat their rdalive illuminating power miy be es- 
fimatfd by a rompariiton of thrir luoiinaua qualities. 
Different mechodv have been devised to 8«cerC&in 
this point, but the one which has been found best 
cjapted for the purjioac, is that of judging by the 
blackness or t'tiiitncss of the sluulows pi-<Mliircd, 
when an opnque substance iii placed btlwucn the 
dilfercnt iJJuuiinatiog bodies aod a white piiper or 
wall. This mmte of estimating the intensity of 
light has the advantage of being easily practised 
and understood, And will be found fully adequulc. to 
prove the great superiority of tbc gii^ li^ht boili rs 
regardi the qtiantily of ita lij^ht and tlie reonomy uf 
its ose. Moreover, it is so near an approach to 
correctoeHS, thai it may be deemed eaitatuelury for 
all the comoiun porposes oF estimating light ; and, 
indeed, it ia the only mode by which we can judge 
«f many of iho prupertiet of the objects cogtiiznble 
hy the organs of sight. 

But perhaps the following explanation will farther 
elucidate the principle on whii:b this method is 
funudrd. It is well known that the light emanating 
from any luminous body always moves in straight 
Uoes, and diverges, or in other words, spreads itself 
In every direction ; and it is also known that the 
intrttMii^ of tbc light deerfos^M in proportion ns the 
(itMtanet iacrtattM from the point whence it pro- 
OPOda. Fur cisuiple : if in a dark night a lighted 
be pljccd. on on eteratt-d spot, tlie rays of 
iifht (•flning from it will be diffused in every diroc- 




tion for half a mile round it; hut althougft' 
from so smnll n tinme will fill the f pace of I 
diameter, yet in proporti<in to their distal 
the candle, they are pe«cri«e*l to be vr 
fitronger. Hence has bcrji ileduccd the 
efrtimaling the quantity nf light in aq 
Llrcumstance«, which xa, itiat the intetuity ( 
of light decmue* as the aifuare of the 
from the luminous btuJy ifwrwxjrM, For 
the light emanating from any luminous 
the diitwice of 1, 2, 3, 4 feet or yorda, 
diminished in proportion to the squares 
numbers, or aa 1, 4, 9, 16 : thus at the dl 
two yards, the light wilt Ue /b«r times 
one yard ; at three yards it will decrease 
nine times less ; at Jour yards it will hi 
times \vui i and so on in the same ratio. Il 
this property of light that the compuisoa ] 
made between the gases and the various 
Um|>» and oandles, to uoertain their relatlf 
nnting power. The followijig very clear ai 
illustration of the practical application 
priticiple is given by Mr. Nichulsuuin his Ja< 

" The method of measuring tlie 
intensities of light, is one of the first 
an inquiry concerning tlie art of illumiiMti<| 
methods of considerable accuracy are 
the Trait^ d'Optique of Bougeur, of 
abridged account is given by Dr. 
first of these two methods has been 
since that time, and probably before, 
obvious nature, but partlcui>u-ly by Count 
who has given a deicription nnd drawini 
instrnment called a Photometer, in the Pbild 
Transactions for 1791. The principle jt 
grounded U)K>n is this : that if two ligU 
upon the same surface at equal obliquitiea, 
opaque body be interposed, the two shndof 
produce mu^tt differ in bUckneM or intenait 
same degree. For the shadows fonmed 
ccpling the greater light, will be illuminatei 
suialler light only ; and, rcrcrMly, 
shadow will be illuminated by the ^att 
that ii to say, in short, the -Ironger li^t 
attended with the deeper shadow. But it ' 
by rcmortng the greater light to « grrnter 
to render the illuminntion it producca at d 
mot) surface, equKl to that afforded by 
Eipcrimenta of this kind may be oon 
made by fastening a sheet of white pai 
the wall of a room. Two lights or candles 
to be compared must then be placed so 
of light from (•sob shall fall with nearly ll 
angle of incidence upon the middle of the 
In this situation, if a book or other ohjecC 
to intercept part of the light which won 
fallen on the paper, the mvo ehiiduws mfty || 
to appear as in the figure 



eTlraa 




where A represents the surfiicv Uluminated . 
of the lights only ; H, the t>urf.tce iUumiiM 
the otlicr tight; C, the jwrfrct shmlow firom 
both lights are exclutlcd. It wlU easily bfl 
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aj^htj about D and E, near the aogle ' 

ATI equal inciilenctfd when the double 

tkaii'^w i* tuadr to occupy the middle of the 

^er. and eoDsecjaratly, if one or both of the 

b* removed directly towarili or from the 

oa the nppe.<iranc«i maj retjuire, until the 

iahadnw9 at E and D have the same intensity, 

l%tUiotity of light emitfvd by each will be as the 

<tf ibe dUtancea from the pa]>er. By some 

made in this way in the year 17H5, I 

that the degree of illuiDination conid 

tit tlie eightieth or uinetieth port of 

ta making a romparison between differrnt 

of l^ht, xtM color is a ci ream stance whJL'h 

to be noticttl ; for it will be pcrcfiTcd, 

Ac differflnce in tht intensity, and of course 

of liRht, varies materially according to 

of The flame. Thus the BioKt brilliant 

^riU be found to proceed from a flame which 

the nearest to a pyre tthitf . but that 

gradually diminlabes in proportion as it 

from that, and approaches tu a brown. 

the differrnce in color may bIbo oci-asion 

difficulty ur mistake in eatimating the qaan- 

of llghr by the appeamncc of the respective 

; but by chan^ng the position of one of 

tbt*. aad trying the clTcct of placing iC a little 

:h fide of that })oint where the ohsKrwrr may 

Uie ahadowa to be ahkc in di-ptb, he will 

to *M-ertain the proper distunce, attd of 

obviate any error which might olherwisc 

the difllcrcnt kinds of barners not only 
in their color, bat also in the relative 
• of their light, in order to compare the 
^pwnnty of lifbt which lh?y may n»pccti?ely yield, 
tbui oue ohser\*a*.ion becomes necessary. For 
S the light of a candle must, in the first 
be compared with that of a gas jet ; and then 
lb* light afforded by a givi jet with that of an 
Afgiad Uinp : and in comparing the light produced 
b|y IW burning of diflVrrnt gases, the coal-gas jet 
■mAHc nomfuired with an oil-gas jet; and these 
^^liB with coal and oil gas burners of difTorcnt 
tiona and dimenidous. Tlius. by a com- 
of the effect of different flames arising from 
fanous sixes, color, &c., ■ tolerably correct 
nay be formed of their relative illuminating 
t aod from the simplicity and facility of the 
I, it requires hot little practice to render 
of ciperinienting familiar. 



BEALXNG-WAX. 

Tkb Uikdaff from time immemorial have possessed 
4w rt^ Uc, and were lonn^ accustomed to ose it 
%m aesUng manuscripts bcforr it was known in 
Clnvpe. It waa first imported from the East into 
Ys^ov, ud then into Spain ; in which country 
IX became the object of a coDsidarable 
S under the name of Spanish wax. 
If Hhellac be compounded into sealing-wax, im- 
■cdiately after it ha^ been separated by fusion from 
Ifae ptlcst qualities of stick or seed lac, it then forma 
a belter and leas brittle article, than when the sheLl- 
W 1j fued a stoond time. Henee sealiag-wax, 
r^^Mly prepared in the Eait Indies, deaerres a pre- 
%mmat over what can be made la other countries, 
vkff* tb« IftC ia not indigenous. Shellac can be 
««ter«d to some degree, however, to a plastic and 



tenacioas state by melting it with s rery small por- 
tion of turpentine. The palest shellac U to be 
selected for bright- colored «eaUng-wai, the daiV 
kind bring reserved for black. 

The following prescription may be followed for 
making red sealuig-wax : — Take 4 ooncea of shell- 
lac, I ounce of Tenioe turpuotine, (some say 1^ 
ounces,) and 3 ounces of verrailion. Melt the lac 
in a copper pan suspended over a clear charcoal fire, 
then pour the tnrpentine slowly Into It, and soon 
oftcrwnrds add the vermilion , stirring briskly all the 
time of the mlitare with a rod in either haad. la 
forming the round sticks of scttting-wex, a certain 
jiorlioo of the maas ahoald be weighed while it ts 
ductile, divided Into the desired uumber of pieces, 
aiid then roUfd out upon a warm marble slab, by 
means of a smooth wooden block, like that used by 
apothecaries for rolling a mass of pills. The oval 
sticks of sealing-wax are cajt in moulds, with the 
above compound In a state of fusion. The marks 
of the lines of junction of the mould-box may be 
afterwords removed by holding the sticks over a 
clear fire, or passing tbcm over a blue gas>flame. 
Marbled sraling-wax is made by mixing two, three, 
or mors colored kinds of it, while they are in a simi' 
fluid state. Prom the viscidity of the several masses, 
their Incorpomrion is left incomplete, so u to pro- 
duce the apprurr.nce of mnrbling. Gold scaling* 
wax is made 6tui^ly by stirring gold-colored mica 
spangles into Uac musk, or other perfomr. If 1 
part of balsam of Peru be melted along with 99 
pnrta of the sealing-wax composition, an %%jtxv\An 
fragrance will be exhaled in the act of sealing with 
it. Either Ump black or ivory bUck serves f»r the 
coloring matter of black wax. Sealing-wax is often 
adultemted with rosin, in which ease it runs into 
tbin drops nt the flame of a candle. 



FORMATION OF PEAT. 

Tub generation of peat, when not completely under 
water, is confined to moist situations, where the 
temfierature is low, and where vegetables may de- 
conipuse without putrefying. It may consist of any 
of thn uamerouB plauts which are capable of grow- 
ing in fuch »tationa .- but a species of moss (SpAug' 
nwm yaitmtrej constitutes a cousidcrable part of tlie 
peat found in marshes of the north of Europe; 
this plant having the property of throning up new 
shoots in its upper part, while ita lower extremitiea 
are decaying. Reeds, ruahes, and other aquatic 
plants may usually be tmced in peat ; and their 
organization is oftra so entire that there is no difll- 
culty in discriminating the distinct ipccies. 

AmlyiM qf peat. — In general, says Sir H. Daty, 
one hundred parts of dry peat contain from Hxty to 
uiuety-nine parts of matter destructible by ficc ; and 
the residuum consists of earths usually of tlie same 
kind as the substratum of clay, marl, gravel, or 
rock, on which they are found, together witli oxide 
of iron. ** The peat of the chalk counties of Eng- 
land," observes the same vrriter, " contains much 
gypsum ; but I have found very little in mjy speci- 
mens from Ireland or Scotland, and in general tbeso 
pMts contain very little saline matter " Frum the 
researches of Dr. MaoCulloch, it appears tlint peat 
is intermediate between simple vegeiolde matter and 
li^te, the conversion of pcot to lignite being gra- 
dual, and being brought about by the prolonged 
action of water. 
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Peat aluniioHi in toid and Mumid clivtaht. — Put 
Uaomccinied formed on b dpclivUv in fnotintaioaui 
regions, where there w roocli moUture ; but in inch 
ttUMtionff it rarely, if ever, ctrcrdii fonr fret in 
UiiAtimB. In bog», and in low gruunds into which 
, illtitial |>rat ill drtftrtl, it is found forty Feft thick. 
Mid upwarda: but in inch caaeji it generalljr owes 
one half of its volume to the water which it con- 
tains. It has srlduni, if ever, been discovered 
withja the tropica ; and ic rarely occurs in th« 
valleyi, even in thr muth of Fnuice and Spain. It 
iboundi more and more. Jn proportion u we adv&nco 
farther from the equator, aitd bccomra not only 
more frequent but mure indammable in northern 
latitude. 

BxUitt q/" aurfact corered hy ptat. — There ia a 
Tftat eJiCant of aurfaoe in Europe covered with p«C» 
which, in Ireland, ia said to extend over a tenth of 
Um whole ialand. One of the moases on the Shannon 
ia d«acribed by Dr. Boate to be 6(ty mile* long, by 
two or three broad ; and the great marsh of Mon- 
toirr, near the mouth of the LoirCt is mentioned, by 
SUvier, as bcin^ more than fifly leagues in dreams 
'ferencc. IC is a corioua and w^- ascertained fact, 
that many of theae raoaaes of the north of Europe 
'Oee«py tbe place of forvsts of jilne and oak, whiah 
JmtCi many of them, diaappeared within the hiitori- 
-oal era. Such changes are brought about by the 
UH of tnea and tbe stagnntion of water, caused by 
their trunks and branches obstroctiog the free drain- 
age of tbe BtmoBpheric watera, and giving rise to a 
manh. In a warm climate, taoh dtcayod timber 
'WDuld immediately be removed by insects, or by 
rputrrfiictioa ; but, in the «old temperature now 
prevailing in our latitudes, many examples are re- 
-corded of marshes originating in this source. Thus, 
in Mar forest, in Aberdeenfihiret huge tnnka of 
Scotch fir, whu'h had fallen from age and decay, 
were soon immured in peat, formed putly out of 
their perishing laavea and branches, and in partfirom 
flie growth of other plants. We alao Icam, that 
the overthrow uf a forest by a itonn, about tbe 
• middle of tbe seventeenth century, gave rise to a 
lp«Bt>noa8 near Lochbroom, in RoBS-shire, where, 
dn leas than half a century oAer the fall of the trees, 
<tbe inhabitants dug peat. Dr. Walker mentiona a 
«hnibr change, when, in the year 1756, the whole 
'Wood of Dnimlanrig in Dumfncs>shire was overset 
%y the wind. Such events explain the occurrence, 
■both in Britain and on the Continent, of mosses 
■whare tbe trfles are all broken within two or three 
ffeeC of the original surface, and where their tmnka 
.«U lie in the same direction. 

Nothing is more common than the occurrence of 
t^oried trees at the bottom of tbe Irish peat-mosaes, 
■«a alao in most of those of England, France, and 
UoUand; and they have been so often observed 
with parts of their trunks standing erect, and with 
■their roots flxtfd to the sub-soU, that no doubt cdji 
'be entertained of their having generally grown on 
'the spot. Tbey consist, fur the most port, of the 
^^ vfir, the oak, and the birch : where the sub-soil is 
^^^H -olayi the remains of oak are the most abundant ; 
^^1 where sand is the substratum, fir prevails. In the 
^^H marsh of Curragh, in tbe Isl»of Man, vast trees 
^^V are discovered standing firm on their roots, though 
^^^ at the depth of eighteen or twenty fett below ^e 

I snrface. Some naturalists have desired to refer 

I the imbedding of timber in peat-mosses to aqueous 

I 'transportation, since rivers are well known to float 

^^ *wood into lakes ; but the facts above mentioned 
^^K iObow that, in numerous inataDoaa, saoh an hypothesis 



Is Inadmissable. It haa. mnrrovrr. hern > 

that in Scotland, as also in many parts of ti 

tinent, the largest trees are (nund in ttn 

mosses which lie in tbe least q^ated tt^v 

that the trees are proportionally HmnUei 

which lie at higher levels ; from which fact 

and Walker have both inferred, that *'■*■ ^' 

on the spot, for they would nstnratly i' 

size in lower and warmer levels. 1 i 

and froits of each species, are continufe' 

immersed in the moss along with the pnm. 

as, for eiample, tbe leaves and acorns of ttjt o>l« 

tlir rones and leaves of the fir, and the nut* uf daf 

hoeel. 

Hectnt oriffin (^f Momt ptat-mours,—\t\ l 
moss, which appears clniriy to havt; berT. 
eighteen hundred years ago, flr-trees h«»e b« 
ninety feet long, and sold for masts and 
ships ; oaks have also been discovered th< i 
one hundred feet long. The dimensiomi ■■> 
from this moss are given in the PhUo^ ~ ; ' 
actions, No. 275, which mnst hiiv 
tliin any tree now existing in the Bnt.-.. 

In the same moss of Hatfield, aa veil ••- 
of Kincardine, and several others, Romi 
have been found covered to the depth of eight tml 
by peat. British and French mosses, are also Ro. 
man *, so that a considerable portion of thr F 
peat-bogs are evidently not more anciertt 

age of Julius Cssar. Nor can any ve&tigvi- ^ : 

ancient forests described by that generd, along the 
line of tbe great Roman way in Britain. h« dia- 
covered, except in the rained trunks of trees lo 
peat. 

De Luc ascertained that the very site of tbe abo- 
riginal forests of Hircinia, Scmana, Ardennrs, and 
several others, arc now occupied by tin^- '^ 

fens ; and a great part of thfse chanters h 
much probability, been attributed to the stri 
givrii by Sevcrus, and oiber ecnperors. (• 
all the wood in the conquered provinces. 
of the British forests, however, which arc uo» 
mosses, were cut at different jieriods, by order of 
the English porliament, becHUW tbey harbtiuffd 
wolven or outlaws. Thus tlte Welsli -woods «cf« 
cut and burnt, in the reign of Edward i. ; as wen 
many of those in Ireland, by tienry 11., to prcvtnl 
the natives from harbouring in thorn, and harroasing 
his troops. 

It is curious to reflect that considerable tr*<4a 
have, by thrjte accidenta, been permanently •• t 
and that, during a period when civilisation ' 
making great progress, lar|;e areas in EuTii)'r u«nr, 
by humon agency, been rendered less eajtablc of ad* 
ministering to the wants of man. Rennie ob^crvm. 
with truth, that in thoM: regions alone v. 
Roman eagle never reorhrd — in ttie remi^i 
of thr German empire, in I'olnnd and Pn. < 
ecill more in Norway, S«e<ieu, and the vb 
of Russia — can we sec what Europe was k'f lur? i; 
yielded to the power of Rome. Desolation do* 
reigns where stately forests uf pine and oak OMf 
.flourished, such as might now have supplied all tW 
navies of Europe with timber. 



THE HOIR-OL^SS. 

In olden time, long ere tbe art of «loek-makinf 
was discovered, our anrcKtor* umrkad -the fln-iing 
hours by the flowing of sand in a gUaa. This ciin> 
trivanee was called the itour-glaas, and it is aUI 



MAGAZINE OF SCIENCE. 



391 



Hn gntfftlly to br found upon the Uble of the 
ftfUie taciurrr. or the private teacher, in the 
h&qratmy of the philoftopher, or in the cottage of 
the pMUAiit. It is a far more accnrate meuuner 
if lM»e thsn u uiualljr imagined, and, tberefure, 
ptflupa a ahort aocoant of the theory of its aotioQ 
■n be ac4:^ptablf. 

Tht iovritti^tion mu nndcrtAken a few yeart 
riM* by M. Bournaml : his experimeota are ex- 
am^afty ctihoui, and merit to be more generally 
kamna. A iie«r only of the moet remarkable, mnd 
«^ oC perforvuDoe, are detailed in the followtng 



TW ftnt remu-kmble fact reg&rding the hour-glaat 
4i Ifaa lh« flow of ita incloaed aand ii perfectly 
HmMi, vhaiever may be tb« qaaotity contained in 
%§ rfr—. aa any period of ita flowing : or, in other 
vrw, that it runa no ^terwhen the upper cone is 
|lte feU, than when it is nearly empty. This is 
iMtAry to what we might expect, for it would be 
Mtenl aoottgh to cooelude, diat when full of aand, 
lh> low«at partidaa would sottain a greater pressure 
tnm thr inrarabcBt maaa, and, therefore, be more 
lailUy orgrd throogb the aperture, than when only 
ajiMartrr full, and near the close of the hour. 

ti£% that the flow is equable, at toy period^ 
be proved by a very simple experiment. 
ri4e A quantity of what ia called sUver-aand. 
kaown Tor domestic use,) dry it upon a hot 
Artij- nr ia an iron ladle over the fire ; then 
' a tolerably fine siere, carefully re- 
npa of clay or stone, which are fre- 
/uuud in ic. Nut, take a tube of any 
length, or diameter, closed at one extremity. 
le botiom make a amaU aperture, say the 
an inch, plnce the finger over this, or stop 
with a stiiall plug, and then fill up the 
wUh the fifted sand. 
lold thi*. tuW sieAdtly, or affix it to a wail, or a 
at any convenirul bright from a tab]e» and 
rvTTHivin^ the (inj^r, ur plug, permit the laud 
ri . mroaurc, (or any given time — sup- 

ommon graduated glass measure, fur 
ivin .M a minute. A ccrtnin quantity is thus 
led. wliich must be Doled. Now let the tube 
)y a bjiir ur a quarter full of sand, und beKiu 
inre again, for a like time, the same quantity 
'VBDil -w^ll flow; aod even if by means of a ruler 
• md ill the tube is violently pressed 
' of the sand from the aperture will 
icwat deKFce, be arcrleratetl, provided 
bibr u kept steoidy, and the expcrimeutal cam- 
nil iicurately aud fuirly made. Now all 
: a simple and satisfactory cxplanatiuu. 
^ cd to fall quietly upon any lurfare, 
't in a conical heap, having an angle 
; this is seen in the tower cone of the 
lir.ginj>>, or can be abowu by letting the saml full 
the aiierturv of the tube ju^it mentioned. 
rv a load of dry sand is thrown from a cbtL 
ftttrrow, or sifted through a screen, by the bmldtr 
EiAinL' mortar, it forma a like conical heap, 
.le t'f 30^ or 35". Now, then, observe 
II o( tliifi fiict of everyday oocarrence; 
iiv intimately " things fomUJar'' arc 
1 practical urionce. 
A^ satiii luus falls at a determinate angle, it js 
caay to imagine that when poured into the tube, it 
60 it with B sncceaaioQ of conical heaps, and 
all the weight which the bottom of the tube 
I. is only that of the heap which first fails 
II, Aod that the aucowding heaps arc thoa 



prevented from exerting any perpcndicabr preaattre 
upon the bottom, but that they only txart a Ulonl 
preuare against the walls of the tube. 

When pressure la applied to the top of the aand, 
it is only Irausniilted laterally, and that to a Wy 
little extent ; conseqaeolly the lowect heap of sand 
enjoys its flow uninduenced by the strata or prea- 
snre above it. This is the reaaon why the bonr- 
glaaa flowe with such regularity ; and that any givac 
base auatains no weight of sand but that of the first 
heap which falls npon It, and ia ia Immediate can- 
tact with it, may be proved by taking a tube, about 
an inch diameter, open at both coda, wetting with 
the lipa the edges of a small |Heee of tiasoe-papar. 
aud applying this to one end of the tvbe, ao aa 10 
form a botiom held on by a rery alight adhcfhM. 
Fill this tube carefnily with any weight of aand, and 
the paper will not be forced away, not even if, wiQi 
a round ruler or rod, great pressure is applied to 
the top snrface of the saod. All the weight of aand 
that the tiiaae-paper lopports is the bttle heap 
which first fislla upon it. 

If the experiment ia made npon a larger scale, 
with tubes three or four inches In diameter, and five 
or six feet long, it is better to paste the paper round 
the bottom, because the first heap in aucfa case 
would be of considerable weight ; but if the paper 
ia atrong enough to resist it, forty or fifty poonds of 
sand may be poured into the tube, and all iLftrd from 
the ground together, without the alighlest fear of 
the paper being forced away. 

The experiment admits of another modtfieation. 
Take the tube open at both ends, aod place one at 
them in contact with the bottom of a small cap 
floating upon water, then fill up the tube with aand ; 
none of it vrill run out into the cup ; and that there 
ia no perprndicolar pressure is evident from the cup 
still continuing to float ; it sustains no weight lave 
that of the first heap, -"the liand of the operator 
sustains the weight of all the rest of the sand. 
Uraw away the tube, the aand then ruahei into the 
cup in obedience ^to the law of gravitation, and its 
weight causes the cup to sink. 

From such experiments it may be cooclndcd that 
it must be extremely difficult to tknui aaod oat of 
a tube, by means of a fitting ping or pbton ; and 
this npon trial ts found to be the caac. Fit a piatea 
to a tube, (exactly like a school-boy's pop-gun,) 
pour some sand in, and try with the utmost strength 
of arm to push out the sand. It mill be fboud im- 
possible tu effect this ; rather than the aand shonld 
be propelled, the tnbe will burst latendly. 

Directions ore often given by naturalixts for shoot- 
ing birds with a charge of fine sand, so that their 
plumage may not saflerthe damage which is oaualty 
occasioned by an ordinary charge of amall abot, 
Ttiis proceeding ought to be maile with considerable 
caution, for it moat be evident, fntm the laatexperi- 
ment, that a charge of sand would resist the expan- 
sive force of gunpowder, and violently strain the 
barrel, perhaps burst it ; tn say nothing of goring, 
and spoiling its polished interior by the rapid friction 
of the sand ; and, sujiposing it in very small quan* 
tity. and suocessAilly propelled, it ia certainly rather 
a hazardous experiment. To pruve how a smaU 
column of sand will resist the expansive force of a 
large charge of gunpowder, it will be sufficient to 
instance the method adopted by engineen for blast- 
ing rocks. 

A bole is drilled tn the rock, of the reqoiaito 
depth, at the bottom of which the charge of pomler 
is placed ; a bog match, or reed, filled with powder. 
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ti tJten put down, and amtind this rand if tncrrlT 
peurtd in. so u to fill tbc boir; a train \» laid and 
tireJ, uid presently the rtplotjon takei fiUcc, imd- 
ing iwaj the iham of mrk. The loosf roluinn of 
mad IB not 0/(m*n ou/ of the hole letiving the ruck 
lUUluken. but it keeps its jdsce, until it compels the 
■olid rock Co yield unto tt« singular power. 

Tlie disoorerer of thestt facts* relating to the 
flow of sand in the hoar-glua, makes the following 
ob«vmtion*. 

** There is, pcrbftp») no other natural force on the 
earth which jH-oduces by itself a pvifrctlj uniforna 
moretaeiit, and which is not tittered either by gmvi- 
tAtioa. or Ibe friclioni or re»istaDce of the air ; for 
the height has no iuHuencr, friction in place of 
being an obstacle is the rtyutaling caase, and the 
reatstanee of- the air within i\\r- roluntn raust be h> 
feeble aa-ta be alfugclhcr inscntitblc at a dij^turbing 
fom." 



ON PEPSINE, THE DIGESTIVE 
PRINCIPLE. 

HT M. WAiMANN. 

Ik a very long memoir, M. Schwann has shovrn 
that' the gastric juic« contains ■ pecnlinr principle 
which he coiled Pepsine, but he had not succeeded 
in obtaining it in a state of purity. M. Wasraann 
has been able to isolate this principle, which, hi; 
Mjw, reaidea in the grumons matter thut fillM the 
tatemai ceils of the glandular membrane of the 
■lomacb. 

M. W. prepared pepsine in tlie foll«>win^ man- 
Dcr: — He aepanUcl the glandular mcnibrnnc from 
the itomacb, without evttiDg it ; he wiLxhed it and 
diH:e»ted it In distilled water at a temperature of 
from 30 to 35° ; at the end of a few hours, he de- 
canted the liquid, and again waslietl the membrane 
in cold water, imtil it had a putrid odour. He fil- 
tered t^ combined liquids, and thus he obtained a 
transparent liquid, rather riscoat and en^iowed with 
an eminent digestive power, when a little hydro- 
chloric acid was adiled. Zn order to sepitraCe from 
It pepsine in the pure state, acetate of lead was 
added to it; the precipitate was washed and decom- 
posed by a stream of aulphuretted bydro'^o. The 
liqoor separated from the new precipitate is fluid, 
colorleas, and acid. 

When, after having eraporated this liquor to a 
syrupy consisteDce, without raising the temperature 
above 3%'', absolote alcohol is pourtiid into it. an 
abundant flaky precipitate i> produced in it, which, 
cau^fully dried, it pretented under the form of a 
ycUuw gummy matter, which does not attract mois- 
ture; — this is M. WBsmano'fl pure pepsine. 

This substance is soluble in water, which it ren- 
der* acid, becatuc it obstinately retains a certain 
qoontity of acetic acid. The solution, even though 
iteotttaina only 1.50000 of pepsine, diasolves, in 
fnnn six to eight hours, slightly acidulated white of 
eggs ; but it loses ita digestive power when boiled, 
or when it is saturated by pntassa. In the luttcr 
case, it deposits flakes which are insoluble in water, 
and which slowly dissolve in dilute acids, forming 
liquors of little power. 

Pepsine is recognised In the preclptUtes deter- 
mined in its solution by the dilute q>::(i» — whleb 
piftrip'U*** are redissolvml in an exi ■<& of those 
Milf. It is distinguished h'um alhu'uMt by the 
|ired|iitatcft whi4;h acetic and hydnichluric aaida 



occasion in its nqopoiLf solution ; nnd from 
because ferrocyonuret of potassium docs nt^ 
pitiittr its acid volationfl. 

The concentrated aqueous tolucion of pC] 
rendered turbjd by bi-chlohte of mercury a| 
tate of lead, which form preripitatrs solublfl 
precipitating re-agent, and in acetic and hydra 
acids. Sulphates of protoiide and dentd 
Lroo. and chloride of tin. likewiss pred 
formed by these metallic solutions poaseac d 
properties. 

In burning, pepsine ^veo out the odour d 
horn, und leaves a carbon diflicult to inc 
whioh lime, aoda, phosphoric acid, and a litl 
hare been found. — lite C^rmiti. 



BLOW PIPE JST. 

Tb the Editor. 

.Sir, — In answpr to your corrr*pond(Tnt J, 1 
Ktate, tram experimenL« tried by myself and e 
three yean ago, that the cooling propertiee 
tubes in common cane are not suffiHent td 
the operator ft-om the riti of exptoaion 
mixed gases. 

The experiments were tried with cane* 
tightly into bored iron and brass tubes; 
former metal and a small tane we sncceedll 
with a larger one in a br-iss tubs, an exploil 
place. Rlmo<)t Instantaneously. 1 should, hi 
caution any one from attempting the sxperid 
Iwth my friend and 1 had a narrow escape 
lives during the iuveatigationa. I am, Sir, 
roost respectfully, jobx JCl 

M«ncti«at«r. SUUi September. INO. 



kOHLVjf wrriai*4 hy U KsAifci*,f. Wbtf IIoim Lsm, M4.* knd.— I'abUtbvd bj W. Bbiiiadt, I). l*al»moitofc 




CO.\TlNO METALLIC PI-ATE<i } 
IODINE FOR THE D.\GUEnilEnTl 

Tb the Editor ] 

Sta. — I have found the fullowinf^ method I 
for coating metallic plates with iodine, 
think it worth inserting it is at your icrvi 



C'ttvUrnhain. ISth Oct , tHO 

Procure a wooden boi, an inch deep ai 
hslf-an-inch larger each way than the plate^ 
thr. bottom with iodine, cover it up, and Ul 
main twelve hours. Then remove the iod] 
plare the plate, (which hnx previously been 
the metallic l>order, or bond, on the slidl 
pcrihrd by Uagticrrc,) with the face dot 
the top of the box, niul in two or tlirr*: rail 
will be beaatifully coated, every p«rt being 
covered, and not having the iodine distfifa 
rings, as ia often tite case in Daguerre's (da 



7b tAe Editor* 

Sir.— 1 send yon the following Compoia 
iidcred the very best for the prcn-rvstion xi 
birdf and aninials : it is U!trd by the best ^1 
Yutkahire and LaucaNlirc. 

(*onlvrt«cl. OdolMf lOth. I8«0, 

1 V: of white arsenic. 
■J n.». „ hfllclwrc. 
Mtwd wUh spirits of tuipentioe. 
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ELECTRIC\L TRANSFEREN'CE, AND 
DEVICES ON GLASS, *c. 

Elbctvical transferfnee. or the passage of the 
electrical fluid from one Uody^ to another, ii the 
caute of aame of the moat beantifal experimenia 
which this interesting science affords. It has been 
slreadr observed, (Nn. X[.. Vol. I.,) that the dis- 
turbed fluid in passing aloug conducting iubataoceg, 
auch as metata and water, remains inviaiblR, but 
when it h mndt to traverse the air, or any other 
electric or non-conductor, it becomes visible, and 
the appenronre It then puts on ia, as wc have else- 
where seen, a stream of light, if issuing frum a 
point into the air. If passing from a ball under 
the etme circumstances, and not having anjr other 
ball or coniluctor, to give it a determined course, it 
will be apparent to us a^ passing off in fitful flasfae«, 
aa are confttiintly Heen Uy tusue from the hall at the 
•«nd of a prime conductor of the electrical machiae. 
Jf any round conductor be held in the hand, or 
if the closed hanil iiicM he held at aomc distance 
from where these flashes issue, they will be seen to 
have a tendency towards it, and as the hiind is 
made to approach to the prime conductor, so tbcy 
will talie a dt'trmiinntc form, color, and noise; fir.^t, 
when at the greatest striking distance, they will 
appear as faint, blue, and very xigzog sparks, like 
diatant weak lightning; bringing the hand a little 
nearer, the sparks are more vivid, and conse- 
qnently, whiter — tliey arc thicker, well dcfintd 
throughout their whute K'n^th, zigzag as before, aud 
attended with a louder and quicker snap. At a leas 
4btaDce «tiU,' the brilliancy and snap is further in- 
creased, while the zigzsig character, is by Hrgrees 
lost, until at length the spark is so rapid as to be 
almost continuous, short, thick, and straight^ as we 
are in that dangerous, though rarely witnessed kind 
of lightning, in wUilIi the hciivens seem to burst, 
and pour down a short )>crpendiadar stream of 
iutense volume to the cartb, killing and destroying 
every thing within many yardi of its pas»age, m 
the Editor once had the misfortune to witness. 

Such ia the electric spark, and it may be advisa- 
ble to remark, befort proceeding further, how it U 
that the |>owt'r of an electnciil machine should be 
eetioiatcd. It is common to bear a person obserrc, 
relative to some machine, that it will give a spark so 
many inches long, without stating how such a spark 
is to be measured. If he take all the forks of the 
xlgsag into account, undoubtedly it will much iu- 
crease the measured distance ; but thij is not fair — 
still leas is it to measure the spnrk upon the excited 
cylinder, for here the repulsion of the fluid from 
the overdiarged conductor is assisted by the charged 
surface of the gIsM itself, nnd the attraction of the 
negatively-charged cushion, (as we have shown in 
page 107, Vol. I.) The true length of spark which 
a machine will give is to be mcn<iurec] by the dis- 
tance between the tenninating ball of the prime 
conductor, and a metallic ball held in the hand, 
when approaching them gniduully to each other, 
and (the machine bcin^; in good action) a spark will 
pass between them. By thifi means of measure- 
ment, the real power of a nmchine may he known. 

The color of the electric spark in pasbing through 
the air is always either white or blue, according to 
its uitensity, yet when taken through other sub- 
stances it varies according to Iheir oaturcr as the 
following experiments vrill show: — 

K:- <1. — (Tfpn and Red Sj>arlJt. — Co^pr over 
the boll held in the band a piece of lUver l«ather. 



taking a apork with this it will appear of a 
color, and over gilt leather a red color — AJi 
Upon the principle that tbe electriciU flui 
comes Ttsihle in the air only, are cnnstmcti 
those beautiful instruments, known by the ua 
luminoH* devices, electrical words, and to oi 
following will direct the reader not merely to 
nsc, but it is hoped to their coostrwtion alitfi 
tlioae, who living at remote dtataneca from r 
facturing towns have not the opportunity, orb 
means have not the iodinatiou to purchase 
yet not be deprived of tbe power and the < 
of amunemcnt and instruction. As fundan 
rules to be observed, let it be always remetnl 
that the sum of all the «pnres on tiie gUfs, he 
one piece of tin-Toil and anuthrr. roust be muu 
than the length of the spark whicli ■' - - 
will gt^■e; in fact, altogetlier this «;• 
should be Ichs tliaa an inch. 2od. '1 1 
traverses from the prime oondnotor to the 
aud will, other circamstaoces being equal, i 
take the shortest course. 3rd. If the i 
in any two lines of dots be greater thi 
distance between that line and the nest 
(tpark will fly acrosa the lince, instead of 
along both of them. 4th. Tbe \cn»t |>outble 
between one dot and another is suflBcieat, en 
be as 6nc as a hair. Stii. The lines must 
cross each other, unlcsa on different sides 
gtaea. 6lli. When used they most be quite d 
warm. 

£r. 42.— S'Aol CMain. — G^et some rmall 
and string them at a very ehwrl distance froo 
other on a blick silk thread. Hold ont em 
piece of this chain, 2 or A inches iJt Imgth, li 
a charged conductor, tnd a Tivid rpa^ nil 
along it. 

Ejt. -13. — Spangle Chain. — Sew some ij 
on a black siik ribbon, very near together ( 
any desired form — a spark may be 
this, and looks extremely beautiful. 

Ex, U.Spirat TWre.— Fig. I 
instruinent. It consists of two glass tubes, 
one within the other. On the outaid'' "«" '^•* 
tube are fnstcnrd with common poMte ■> i 
foil, (punched out of the sheet of i. 
Email hdtow punch ;) the two ends uf Um! 
are wrapped ronnd with tin-foil, and ccmenCt 
into a brass cap, taking care tliAt the tin^fotl 
ends, and the S}uiti^lea and the brass caps ar 
coutact with each other. To use the spira 
hold one end in the hand and the other 44 
tbe condurtor, when a spark will pus tto 
whole length. 

JSx. 45. — f?rfefan Dmc9. — (Ffg- 2.) 
device of a Grecian fret Iwrder is made eDa 
tbe same manner, except that it is dipplayei 
flat piece of gloss. The design is first dn 
psper. and the paper laid beneadi the glasa- 
along the gloss, take up the vpsngles vtlh th 
of a knife, and Uy them on the proper place 
foot of thii is wuud, eilJier loaded with h 
covered with tin-foit— in either case connect) 
the spangln, 

Ej: iG.—Set of Sj/iraln atitt />w«^.— Fl 
an experiment of extreme beanty. It cow 
five or more spirals, with a dome of 9 last 
upon Ihem at tlie top. The duid runs «lo 
cnrved lino from the upex down A-^kIoi:' * ■ 
tin-foil pa^tetl underneath to 11 ; i. 
tobc, then down C, i^gaiu undenmi 
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'Ji ihd top to E» At the Ibot of which a 

-i'U ic to the f^rotuii. 

e^. * . • — TUid device id formed by 

flin^ • .-ftiilt acvordlag to the Unes 

WT"^^ "' I'-ver the hg^t ifl to be visible, 

c- ' with the point of n kaife. 

v supposed to be necessary to 

■Ik.' * ij<M« cut at ibe lumiaoua pUces. and to 

nek out the two fnuU corners thus liberated. This, 

L«Krcr, ifl quite unacceasjiryt merely drawing the 

Wife AiJfuAg ia tfuite sufficicitt. It oi^iy be advisuble 

I.. i.iF.' tliKl aJW tlkc 8tri{H Arc paiited on, thfv 

auffisfttd to dry. and the geaeriil gurOice 

^fAshed vilb watu water befure cuttiug 

•s. 

riTpresenU an apparatus* cimilar to the 

t one row of tin-full ii piuted on 

- gl«a0, iod the other ruw on the 

:» is rapresentcd by the white and 

rt'iore the «park dues not pus uut 

.1 the lop, its place of entraau'o aud 

.. rvprt^ented by the two biills. 

■■ 4 • cresDBot, the conittractioa of which if 

^ ume u that of Ft^. 2. 

•.i a star, one hnlf btiiii; on one lidCf the 

oa the other side uf the gltui. 
II a word, formtHl in like maaiier to V\g. 4, 
w^teo'l of pasting on the tin-foil in lines, 
r u» pa»Ce a nhole piece on the gUiSi and 
lUt ruler upon it. cut the variottd lines* 
N ir off the tiu-foil which covers tUo 
, K-es. By this means the Unes maj 
raigbter than by the other method, 
iiis kind may bf iurther omnmenteil 
Li^bcs spread over thum, which wUl 
*park to be varied in culur, when seen on 
ipon Khicb ibe vamiah was placed. 



THE TIDE A TRUE BAROMETER. 

b ■ memoir on the Tides of the Coasts of France 

iL Dauey states, tlmt he has been induced tu be> 

froin 4gre.it number of observations made at 

.', .1 ui.... iL.. weight of the atmosphere elc- 

lUiiin of a barometer ( in., the 

t. IS depressed foarteen times as 

(tr 1 J iuc'un. The proportion of the speci- 

bk- f;ruvitj of luercnry to sea-water being at 13*3 to 

1, .\1. iKiussy cuii>:htdcs that the mean level of Lhc 

•«a may b« vur»::ul(--:cd a true barometer, its cUauges 

always comspuudiu^ with those of the atmospheric 

pceaoure. 

Tills remarkable result having been diiputed by 
Vr. Lobback, — as. iu the ubscrrntioos made on tlie 
t^dca at London under his supe'rvision, na indication 
«f tia» cimnexion was detected, — M. Dauiisy felt 
oliUft^d to a»certaiD, by experiments made at other 
_....- ,f ^jjg f^^ observed at Brest was merely 
i-^nding upon the immeiisc buin, so nearly 
•^liich spreads itself before the entrance uf 
tiia£ pi^it. Ue took fldTsnla|{e. for this purpose, of 
•otrir 'iflnl observations, which were ordered to be 
ms ■ tvemiocntia 183&, ou ditferent part* 

«f ' cuast, and principally of tliose at 

I, . ■ re the localities were favorublo to 

X^! obscrratiuu of high and low water. 

He ' ■' with the barometric observations 

fc,i i;c during the months of Au- 

£u lubcr, November, and Decem- 



ber. 1835. The result of tilts comporifion ronArmed 
hia previous opinion* of the correspondtinre between 
the gresteat heightu of the mean letel of the sea and 
the lowest of those oftbebarumeter. rvcept that tho 
motion of the mean level ta a little more marked at 
L* Orient than at Brest. 

M. Daossy was fbrtber convinced that this effert 
waa not owtni^, as some persons are dis|>o$ed to be- 
lieve, to the influence of the wind. " To drtrrmino 
this," he says, " I observed successively, during 
cucb kind of wind, regarding both iti force and di- 
roctioQ, and examined if the lieights given by the 
mean level did not, in each serieit, follow ati order 
anslogous to thut of tlie barometer ; 1 was soon 
coovioced, that the same law of variation did lake 
place, riuil in all wtnda* — that is to say, that the 
wind remaining coostaut in direction and force, it 
was always found that tho height of the mean level 
varied with the cHect of atmospheric prt-Rsure.'* 
The number of these observations was smaU, and- 
thc conclusions drawn from them can apply tn the 
port of L' Orient only : they are the following. 
First, That light wintls have little inflncnce on the 
height of the mean level, whatever may be their di- 
rection. Second, That fresh breeses have still leas 
induence, Third, and lastly, That galea and strong 
winds from the N. and N.E. depress the mean 
level abont 3) inches, and that aimiUr winds from 
tlie S.W., S,, and S.B., elevate it to the aama 
amount. 

Since the publication of these latter obaerrntiODft 
of M. Danssy, Mr. Lubbock han been induced to 
examine further into this interesting canse of varia- 
tion m the mean level of the sea, ond which hod. 
previous to M. Davaay, eacaped attention. He haa 
anuounoed, that Mr. Denoison having at his request* . 
caJcuJated the heights and times of the tides at 
Liverpool for the year 17^* and compared the re- 
sultH obtained by him with the barometric heights 
of the same year by Mr. Hutchinson, this conclu- 
sion is arrived at, namely, that for one-teotb of an 
inch depression of the mrrcuriol column, there ia & 
corresponding elevation of the mean level of the sea, 
amounliog to one inch. With regard to the epocha 
of the tides, no sensible connexion with the atmo- 
spheric preasore waa obaenred. This is a remarka> 
bte and satisfactory corroboration of the fact observed 
by M. Dniisfy. It nuiy now be desirable to adopt 
the term, Standard Lecel of tht Sea, (or some si- 
milar one,) when devations are referred to the 
aea-levL'l, — meaning by the new term, the mean, 
level of the sea at a certain couatant height of the 
barometer. 



TRANSPARENT PAINTING. 

It i% not improboble, that some of the more beau- 
tiful jtaintingit on glsss, to be seen in cathedral win- 
dows, may have led to the introduction of tratw|iarBnt 
painting on paper and on cauvus ; a mode of exhibit- 
ing «omc subjects of a more striking character than 
c-'ii be efTccted by any of the usual means. The 
nnture of the cfTocU produced, aitd the ueana of 
execution* will appear as wc proceed. 

Ill treating any scene as a trau»pnrency, the some 
attention lo the principled of aerial and linear per- 
spective, as liirccted under the previoua head of 
landscape, will be indispensable, with this [WcuUa- 
rity, that, in general, greater bre^tdth of light aud 
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more powerful effect must he ituJicd. Truth u the 
MfcAt guide in thin, as in all other deportmi'iiLfi of 
imitatiTc art i but truth mar hf. ri^dlr kept to 
while the •trongest oppositioiia of light, shade, cO' 
lor» Aud cRect, which nature prescuts to the eye, 
may he selected. 

The ume colorfl u thoM of laadie&pe paint, 
ing are lued for transporrncict, and the procesaea 
are also the same ; only it is requisite to be very 
allcntiTe in washing lu the tluti with the utmost 
po(i»ible corr<*otti(-tti>, both with respect to form and 
to the power of color. It becoraei the more neces- 
sary to insist upon this, when it ia taken into con* 
sideratioD, that the surface of the paper mast be 
preserved dear in erery part, and tliat this clear- 
B«H ifl always more or Iws Injured by washiug out 
or spODginK. 

The subject may be finished accordiDg as the 
Uste and talent of the student may suggest, in order 
to range with others in a portfolio, — ^in all reapecta 
like a painting in water colors. 

In acltcting paper, it may be remarked, thai, for 
small snbjectn, the lort called bunk-post i» the best 
adapted, from iU thin and equal t-iXture. On tlie 
other hnnd, for larger Bubjecls. we recommend the 
tliinncst h»rd-wove drawing paper that can ))C pro- 
corodt carefully selected free from unevenness or 
inequality of teitiire, by holding it up between the 
eye and the light and examining every port of it, 
because much of the effect dq>cuds ou the goodness 
of the paper. 

When the paper has been BehM:ted according to the 
sue of the proposed subject, it should be laid on a 
drmwiog-board and fastened there, with a piece of 
thick paper beneath, in order that the tints maybe 
distinctly seen during the process, which must be 
conducted according to the method before laid 
down for landscape painting. 

After having completed the subject so far as re- 
lates to the front, it may be cut off. leaving a margin 
of a quarter of an inch in breadth, for the purpose 
of glueing itdowii in the following manner. 

Take a sheet of Bri&tol- board, or, if the subject is 
larger, a thicker material, for tlie purpose of pre- 
Mrving the surface of the whole eren and Aat, 
From the centre of this board let a piece be cut out 
corresponding with the size of the painting, which 
must be placed on a drnwing-boana, with its face 
downwards. Let it then be covered for a few minutes 
with a damp clotli, to cause it to expand a little ; 
and in the meanwhile cover, with thick gum or glue, 
the edges of the aperture in the board, to correspond 
with the width of the margin cut olT with the point- 
ing. The damp cloth mny now be removed, and 
the painting may be turned wilh its face upwards, 
placing the boord upon it accurately, in such a man- 
ner that tbe margin may adhere securely to the gum 
or glne in every part. The whole mny then be laid 
on a flat surface to dry. 

In this way the Bristol-board will form a frame 
of such width as mny be adapted to the painting, 
and this frame may br afterwards ornamented ac- 
eording to the taste or fancy of the student. 

It may be obserrcd that the brilliiincy of a trans- 
v*rent painting will be increased by the opacity of 
the border by which it Is surrounded, and its width 
^ould be regubtcd by tbe size of the painting. 

As soon as the whole is thoroughly dry. the 
painting must receive such ndditiona at the back as 
may be rc<|ai«ite to bring it up to the fall iaminous 
effect intended. For this purpose, the most conve* 
nient position will be one inclined in a sloping direc- 



tion, similar to an artist's easel, as 
front of a steady light. 

When the painting has been placed 
tion. it wtU immediately be peroeiTed. t 
erfulty soever it may have been prrviu 
touched in tlie front, a strong light wdi oau*« U l4 
appear comparatively feeble. But as the unjctMl 
intetitiou of the student will still be impressed 01^ 
his mind, this weakness in the effect, which oaJyb|>- 
comes apparent by transmitted light, will fUggflii 
the addition of tints to produce the intended pow«» 
Where more is rvquired, it must be caubonsly sp*. 
plied at the back of the pointing, taking all posmbb 
care to preserve the colon clear, and not to injort 
nor ruffles the texture of the paper, rcpeatioc iki 
tints till tlie due power be obtained. 

When considerable power is required, ntch ca> 
lors of Indian red, Cologne earth, or vermiUm, 
must be selected, aa liave a aemi-opaque body ; btt 
care must token not to lay them on so thicUf 
as to produce blackness. When richness is 
quired, lake, Prussian bloe, and gamboge, 
are perfectly transparent, are well adapted to 
municatc not only richness bat delicacy and 
to finish. 

When, by carefully employing the meani 
potntcd out, all possible barmony and effoot 
been imparted to the painting, it may be reiii 
partially or wholly luminous, by judiciously a: 
ing mastic spirit varnish. With a camel-hair 
cil moderately charged with this varnish, iet 
parts as are in thi> highest Ugbt«> be carefully 
as well AS the major part of the sky, and the 
cipsi objects of the piece together witii wba.1 
part may require it in accordance with the 
ter of the scene. 

If tbe whole of the sobject be covered, H 
requiflile to spread the varnish with a flat camel 
brush, pBSiiing it quickly from side to aide, and 
top to bottom, so thnt the vamtsh may be cq 
spread with alt possible expedition. The p 
must then be lel\ to dry. 

After the varnish has become dry, by rai 
little oxgall in the water used for the colon, 
tional beanty of tint, as well aa harmony, ma; 
imparted to such parts aa appear crude or 
and considerable tenderness or spirit tobv '■ 
duceJ by paying attention to the ruk-s l&i<i 
a preceding page with respect to contrast ^> 
mony. 

In the instrucUons already given for landscapa 
painting, it is presumed that enough has been sm 
with respect to the mechanism aud uianipuUtioas o^ 
the art to enable the student who has practiced wrilh 
perseverance, to have acquuvd a mastery of ths 
pencil and a knowledge of colors, as well u tlia 
power of judging with some degree of accuracy, of 
the means proper to be adopted for producing any 
effect desired. Then, for the purpoees of study, lot 
the following subjects be selected ; — 

I . A scene composed of the trunk of a fallen trre^ 
with broad-learcd wild plonte^ around it in the fore* 
ground ; o heath in the mid-distancc ; and a rangn 
of hills for the remote distance : the whole created 
as a transparency, though the compoAition be ex* 
tremely simple, offers grcst scope for the particular 
effect of sun»et opposed by breadth of shade. A 
strong effect is at once imparted by the deep tones 
of the land»cti{>e, and the gradoal diminution of grey 
towards the hortaon, while the streaky clouds of 
evening put in aa they appear in nature, aud tLa 
bright tones along the borijon toochcd with « 
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ymMvetf of hArmonj and controBt, the 
frT>m tbp oraociatiotu with tbe beau- 
rWhich tt fiwakcma. 

or catanirt is another subject well 
*ntalion in a transparency ; the 
light being on the fnaoother water 
ittid on the fonni caufted hy ita ruRh- 
: liralcen rocks, stirrounded by gloomy pre- 
rvrfauo^ by weather- beateo bniucbes of 
the pendant foliage of rock ehriilui. The 
tints in the foliage, caused hy the foding 
in autumn, ouf^t to bn dtudied with 
to f^vc a rich diversity of color to 
portiona. 
Mr BgliCs on the ngitated water preserved 
ptooesa of colorinf^, will »hn« more hriU 
the operation of Tamishinif tban the 
of water ; but the sparkUng touches re* 
lirre the rocks oppose tbe rusliinj^ of the 
Bisy be done o*er with varnish on the other 
\e pttintintf tn order to produce a vivid 
It will be neceasary, with respect to these 
to attend to Iheir cliaractfriBtic forms — 
and there dotting, iu other parts irre- 
linf^ and rippling^ of tlie water, gradu* 
^ahin; as the parts recede from tlie prin* 
of lighu 

\ as the whole fhatl have become dry, it 
bqaisite to introdoni tints of greenish grey 
tones require to l>c heightened, or whrre 
I ftppcar too bright require to be subdued, 
to correct auob forms as may seem to 
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JAPAKNING. 



fromjiage 228, and conctuded.) 



nihty Jnpnn Work, — Japan work should 
1 with colora in vamii^h ; and, in that case, 
Its or sidid colors whatever may be used, 
ccoliir disidvADtoges which attcad several 
resprct to oil or wnter, cease with re- 
sort of vehicle, for they are secured by 
jtroperlr tnaoaged, from the least hazard 
og or flying. The preparation of colors 
le fTODstsits, therefore, in brining them to 
le of fineness, hy grinding on a stone in 
rpentine. The best varnish for binding 
ing the colon, is shell-lac; this, when 
managed, g^ve each a firmness and hard- 
woik, that, if it be afterwards further 
■ moderately thick coat of sccd-lac 
will tte ttlnio<it as h/ird and durable as 
le method of pnintinir in varnish is, hoir- 
r tediui;» than in oil or water. It is ihi'rc- 
Tery nsual in the japan work, for the sake 
I, and in some cases for the freer use cX 
lo lay on the colors with oil well diluted 
its of lorpentine. This oil or japan gold 
called, may be made in the following 
-Take our pound of linseed oil. and four 
gum annrii ; net the dH to boil in a pro- 
it)d tiicn add the gum aoimi graduntly 
% StirrtDg it well, until the whole be com- 
lb the OiL Let the niistnre continue to 
appears of a thick consistence, and then 
whole throngh a coarse cloth, and keep 
The coIvTi are also lomctlnan laid on 



in gum water, bat the work done iu this manner is 
not near so durable as that done in vamish or oil. 
However, those who practise japanning for their 
omnsement only, and consequently may not find Ik 
worth their while to encnmber thomsetves witli the 
preparations ncce.fsary for the other methods, may 
point with wHternilor^. If the colors are tempered 
with strong isinglass sixe and honey, in!>tead of gnm 
water, the work will not be much inft'rior to that 
done by the other method. Water colora are aome- 
timea laid on grounds of gold, in the manner of 
other painting*, and look best without any varnish 
over them ; and they arc sometimes so managed as 
to have the effect of embossed work. The colora 
in this way of painting are prepared by means of 
isinglaai size corrected with honey or sugar candy. 
The body with whirh the embossed work is rnisedi 
is best formed of strong gam wotcr, thickened to ■ 
pro|>er consistence with bole ormenian and whiting 
in eqaal parts ; which, being laid on in the proper 
figures, ond repaired when dry, may he then pointed 
with the intended colors tempered in the isinglass 
size, or in the general manner with shetl-Uc varnish. 
Of Varmthiiuj Japan Work. — The last and 
finishing process in japanning consists tn the laying 
on and polishing the outer cnata uf varnish, which 
arc equally necessary whether the plain j;ipan ground 
)» painted or not. This t.t generally best done wilb 
common fced-lac varnish, except on those occasions 
where other methods hove been shown to be more 
expedient ; and the same reasons which decide as to 
the propriety of using the different Tarnishes as 
regards the colors of the ground, hold equally witli 
those of the painting ; for where brightness is « 
material point, and a tinge of yellow would injure 
it, seed-lac must give way to the whiter rrsins ; bat 
where hardness and tenacity are essential, it must be 
adhered to ; and where bnth are necessary, a mixed 
varni.ih must be adopted. This mlied varnish 
should be made uf the picked seed-lac, as directed 
in the case of white japan grounds. The commoa 
seed-tac vnrnl»h may be made thus : — Take three 
ounces of seed-lac, and wash it well in several 
waters J then dry it and powder it coarsely, put It, 
with o pint of rectified spirit of wine, into a bottle, 
so that it be not more than two-thirds full ; shake 
the mixture well together, and place the bottle in a 
gentle heat till the seed appear to be dissolved, the 
shaking being in the meantime repeated as often as 
may be convenient ; and thru poar off nil the clear, 
and strain the remaiudcr through a coarse cloth. 
TIte varnish thus prejiared must be kept fur use in a 
bottle well stopped. The whiter seed-lac varnishes 
are used iu the same manner as the common, except 
with regard to the subntance Dsttd in polishing ; 
which, where a pure white, or great clearness of 
other colors is in question, should be itself white ; 
while the browner sort5 of poUahing dust, as being 
clifrrper, and doing their business with greater dis- 
patch, may be used iu other cases. Tlic pieces of 
work to be varuished should be placed near the fire* 
or in a warm room, and made perfectly dry, and 
then the varnish may be laid on with a flat camel- 
hair brush made for the purpose : this must bo 
done very rapidly, but with great care; the same 
place ahould uut be passed twico over, iu lay iu^ on 
one coat, if it can possibly be avoided : the best 
way of proceeding is to begin in the middle) pass it 
to the other end, taking core that, before each 
stroke, the brush be well supplied with varnish. 
^Alien one coat is dry anothei- must be Uld over it 
* in like manner, and this must be continued it Icait 
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fire nr fix timn. U, on trial, tbrre be doC a miffi- 
citnt thickncja of varnub to bear the polislii witb- 
oat laying bare tUe painting or ground color under- 
ncaUi, wore muet be laid on. When » Mffident 
nnmtxT of costj in thni Uid on, the work ia fit to 
lie polisbeJ ; vrbich muiit be done, in common casea, 
bj rubbing it mih a piece of clotb, or frk, dipped 
in tripoli, or pumice stone, finely powdered. But 
tswda the end of the nibbing a little oil of on^ 
kind shnuld be used wit)i the powder ; and when 
the work apjtcars auffidentljr bright and glosay, iC 
should be wrll rubbed wilb the oU alone, tu cieaa 
it froui the pnwder, and f^Jre it a atill greati^r lustre. 
In the cose of white grounds, instemd of the tripoU, 
Ane putty or whiting should be used, but they 
should be wuhed over to prcvcot the danger of 
damaging the work from any &and, or other gritty 
matter, that may happen to be mixed with tUsm. It 
greatly improveA all kinds of japan work to harden 
the Tamuth by inrnn$ of heat, which, in evrrr 
degree that it can be applied, short of what would 
burn or calcine the matter, tends to give it a more 
firm and strong texture. Where metals form the 
body, therefore, a very hot ilove may be used, and 
tbe work may be continued in it a considerable time, 
espeotally if the heat be gradually iocreabcd; but 
where wood, or papier mackee is iu question, bout 
must be sparingly used. 



AUTOGRAPHY. 

Autogrofihic Ink, or thst which is suitable far 
tranoferring on tn stone the writings or drawings 
which have been eiocuted on paper prepared for 
that purpose, should possess the foltowing proper- 
ties. The ink ought to be mellow, and somewhat 
thicker than that used immediately on stone ; so 
that wlien it is dry on the paper, it may still be 
sufficiently viscous to muse adherence to (he stone 
by siaiple pressure. The foUowiug is the composi- 
tion. Dry soap, and white wax free from tallow, 
each 100 drachms, mutton &uet, 30 drachms, shell-ac 
and mastic, coclk hQ drnchms. lamp black. 30 to 35 
drachms ; these materials are to be melted in the 
tame way as for lithogfjiphic ink. 

Autot^raphic Paper. — The operation by which a 
wdting or dntwing is transferred ftnm paper tn 
ston«, not only affords the meoos of abridging 
labour, but also of producing tbe writinpt or draw- 
lags in the same directions iu which they hare been 
traced ; whereas, when they are executed immedi- 
ately on stojie, they must be performed in a direc- 
tion opposite to that which they are eventually to 
have. Thus it is necessary to draw those objects 
on the left, which, in the impression, are to be on 
right hand. To acquire the art of reversing sub- 
je4;ts when wnting or drawing, is both difficult and 
tedious ; while, by the aid of transparent, and of 
autographic paprr, impressions may be readily ob> 
tained in the same direction as that in which the 
writing or the drawing hns been made. In onlor 
to make a tranitfcr on to stone of a writing, a draw- 
ing iu lithugtaphic ink, or in crayon!^, ur an iui- 
pression from a copper plate, it is necessary, 1st, 
iliat the drawing or transcript should be on a tlun 
aud flexible sabxtance, i>nch as common paper ; '2nd, 
tluit it should he capable of being easily detoched 
from (his substance, and transferred entirely on to 
the stone, by means of pressure. Bat as the ink 
with which a drawing is trsccd penetrates the paper 




to a certain drpth, and adherei Co ■*". 
able tenacity, it would be diAcsU ; 
perfectly from each oth«r. If bctweri: 
tbe drawing, soaw •nbatauee wss : 

which, by the portioa of water whu 
of imbibing, should so far lessen tii 
each other, that they may be compl- 
in every point. It is to effect Ihls ihmi tbe 
is prepared, by covering it with a sii^, which 
be w^ntten on with facility, and on \>^ " " 
Uoes may be traced withont blotti 
Vsriuus means may be found uf com < 
property to paper. The following ; 
alwaya been found to succnrd, oud wh: 
operation is performed with the ncccuxary 
tions, admits of the finest and most deti> 
being perfiectly transferred, without Icj ■■ 
faintest trace on the paper. For thia porj' 
necessary to take a strong, onstzcd paper, imu kv 
spread over it a size prepared of the following nutn' 
rials : starch, 120, gum orabic, 40, and alum« 
21 drachms. A moderately thick paste is msila 
with the stnrch, by means of heat ; into tht-i« patfSF 
is thrown tbe gum arabic and the alum. «l' 
been previously dissolved in water, and in 
\'essels. The whole is mixed well together, tu>u u w 
oppticd warm to the shett£ of paper, by means of a/ 
bru»>h. or a large flat hair pencil. l*he paper 
be colored by adding to tbe size a deooc 
French brrrief, in the proportion of ten 
After having diied this nntngraphic pnper, it is 
into a press, to flatten tbe shMts, and they are 
smooth by placing them, two at a time, on a stosw^ 
and pas:iiug them under a scraper of the lithognphle 
press. If, on trying this paper, it is found i.» iuip 
a tejidency tn blot, this inconvenience nia\ ' 
died by rubbing it with finely- powdered • 
Annexed is another recipe, which will i 
equally useful, aniJ which has the advantage 
applicable to thin paper, which has been ^ 
requires only that the paper be of a firni 
namely, gum trogacantb, 4 drachma; ^..^ . -. 
Spanish white, 8; and starch, 4 drachms. 

Tbe tragacanth is put into a large qnantitr vt 
water to dissolve, thirty-six boars before u 
with lite other materials ; the gloe is to b 
over the fire in tbe usual manner. A past< 
with tbe starch; and after having, whil 
mixed these several iogredtents, the Spani.;. -.^.^ 
is to be added to tbcm, and a layer of the sixii^ ll 
1o be spread over the pnper, as already descnhed« 
taking care to agitate the mixture with the brush tn 
the bottom of the vessel, that the Spanish white 
mny be equally distributed throughout the liquid. 
We will hereafter point out the msnner in which It 
is necessary to proceed, in onlcr to transfer wnttnga 
and drawings. There arc two autographic prooe««« 
which facilitate and abridge this kind uf work whm 
it is desired to copy a fac-slmUc. or a drawing ia 
lines. Tbe first gf these methods is to trace, wilk 
autographic ink, any subject whatever, on « trans* 
parent paper, which is free from grease and 
resin, like that which, in comroerre, ia Vv. 
the aane of ptpier p^taf, and to trvn.'^i 
stone ; this paper to be covered with a tr< 
sixe; this operation b difficult to cxc^' 
requires much address, in consequcne^ of < 
tendency which thia paper lias to cc>< V 
when it is wetted. Great facilities 

from usini; tissue paper, imprr 

white VMniish, and afterwards 
second nroccse, traLUfljareulltfa\'--, 
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filur, nrcrmplofcr}, itiut Iho design » traced 

-m with Thf! dry point, so *j to make an ind- 

; Uusr tfoc^'! arc lo be filled up with antogra- 

ttU, *iu\ th' ti tiBitAttrred. 

itoynvAfc PfitCMtti, — To tranBfer n drawiii|$ 

[lOiig Uj Btoiici it is made with ink on pa)>er, 

i4rr«l in the way we have described. A 

rfrmwing nujr* ^° *"* eoirrgeacy, be executed 

ipbt^Hr : but thi-i mode of procedure is too 

•f procuring, by ita mean*, neat 

beside*, it is as expeditioua to 

laiinriimuiT un tAe stone. 

t,rlo write, ur lo draw on antographic paper, 

9$ lb« ink uf which we have given the com^ 

Lj diluted with water, taking care to use 

,-H Atcr, orsarhas will readily dissolve soap. 

two tfl facilitsted by slightly warming tlie 

in the dtp ; and the ink is dissolved by 

the riiJ of a stick of it in the n'anner 

Nth Indian ink. There should be no 

lUsAulaed at a time than will be used in a day, 

it 4oc* not re-diasoKe to well, neitlier ii the ink 

I. partii:uUrly for delicate dt^nigns. after it lias 

Ml to dry for sevH-al days. This ink ihuuld 

th« conaikCctiL-c of rather thick cream, bo that 

^4fca*y tono very black lines npon the paper; if 

aiT brown, good impressions mil not be 

tonJ. \ ibeet of white paper is placed under 

teail »bile writiog. in order that it may not 

the autographic paper. 

f 7b ie coHiinutd.J 



UFTING OP THE KREMLIN BELL. 

•! ■ month of July, 1B36, a «ttcce*jrfiil attempt 
L -iJe to raise the enormous bell whit-b had 
[ btuied in the earth, in the Kremlin, at 
It wa«cast,in 171)5, at the commnnd of the 
Ao(!e, by a Ku»inn founder, Micliael Mo- 
lt is, according to Clarke, 21 ft. 4| Jn. 
,; %t two (eel from the bottom its circumference 
6* ft. -1 in. ; ila diameter at thnt height is 
««;*eqoent|y ah'^ut 21 ft. C in. ' Its thickness, at 
" ' to be struck by the hammer, 2,1 
estimate the weight at 12,000 
vui<» I. >>curly 200 English tuns. The re- 
^Imaee of its form, the style of its bos- 
, and iht richness of its metal, composed of 
tlU<r, and copper, rontrihutcd to make it 
fkabJc OS a spenmcn of the advaoeed stale of 
of casting in Rnsaia, at the cjwch of its exe- 

Moptferrand. a gentleman greatly dtstin* 

in PcCersburgh by tlie numerous works bo 

excrutrd, was intrusted with the dircotiun of ttm 

^ef%tioas. As the bell was lying in a cavity in 

tK- ;rmmd. and more than thirty feet below the 

-. a large wcavation was made tn clear it. 

i.i« was constructed a strong and lofty 5caf- 

.-r , .^iment of the blocks, and for the 

I >ii of the tiell at a proper height. 

...^ iii th« morning of the &th of July. 

.tri of Movow and A Urge number of 

ciog aecmblcd on the 5pot, prayers 

•ip for tlie Mictiess of Uie nltempt. and 

C.« comneuced on a signal given by M. 
^< . Six luiadfed wildiers inslantaoeou^ly 
t: -ifge number 9f rapstans. The ennr- 
- : was masteredi and the bell was soon 




seen to rise slowly in the pit. Forty-two minntea 
elapsed during iLs elevation to its occessary height. 
No accldrnt occurred. The first operation being 
finished, the next was to build a platform beneath 
the suspeaded bell. This was completed In eight 
hours, and the bell lowered upon it. On the foU 
lowing day it was placed on a sledge, and drawn, 
by means of an inclined plane, up to the pedestal 
intended to support it, and there finally left on tlM 
2Cth of the snme month. 

This coloRsal work of art Is, after bU, bnt a mere 
curiosity. Its nae as a bell is Imposeible, from a 
fracture, about iteven ftct high and two feet wide^ 
in the lower part, where, iik has been itatctl, it i« 
23 in. thick. The canse of this gigaatio injury resta 
entirely upon conjecture. 



SCOURING, OH RENOVATING ARTICLES 
OF DRESS. 

TuiB art hns been much more studied by Frenchmen, 
who wear the same coats for two or three years, 
tlinn by Englisltmeii, who generally east thtm off 
after so many months. The workmen who remove 
gre.iny stxin* from drew are frJH/«n>r«-f/ryrai*»eKr», 
because they arc often obliged to combine dydng 
with rconring oprriitions. The art of clcamdng 
clothes being founded upon the Icnowledge of soU 
vents, the pracLtlioner of it ahould be, as we shall 
presently illustrale by example, actjusinted with the 
luwK of chemical affinity. 

Among the spots which alter the «>lor fixed upon 
the stuffs, some arc canaed by a substance which 
may be described ns simpie, in common language ; 
and others by a fluhstaiice which results from the 
combinntion of two or more bodies, that may act 
separately or together upon the staff, and which 
may therefore be called crmprmnd. 

SitnfiU Stain*. — Oils and fats are the sabfltancca 
which fnrtn the greater part of simple stains. They 
give a detp shade to the ground of the cloth ; they 
continue to "pread for several days; they attrtu^ 
(he dust, nnd retain It so strongly, that it is not 
removable by the brush ; nnd they eventuully render 
the £Cain lighter colored upon a dark ground, and 
of a disagreeable grey tint upon a pale or li^t 
' grniind. 

The general principle of cleansing all spots, con- 
sists in applying to them a substance which shall 
have a stronger affinity for the matter composing 
them, than this has for the cloth, and which ihaU 
render them soluble in some liquid menatmum, such 
as water, spirits, naphtha, oil of turpentine, Stc. 

Alkalis vrnuld seems to be proper in this point of 
view, OS they arc the most powerful solventa of 
grease ; but they act too strongly upon silk and 
wool, as well as change too powerfully the colors of 
dyed stuFs, to be safely appUcable in removing 
stains, Tht best mbstances for this purpose 



]. Soap. 2. Chalk, fuller's earth, soap-stone or 
str-atite(calledinthiR country French chalk.) These 
should be merely diflnsed through a little water into 
a thin paste, spread upon the stain, and allowed to 
dry. The spot requires now to be merely brushed. 
3. OX'gall and yolk of egg have the property of 
dissolving fatty bodies without affecting perceptibly 
the texture or colors of cloth, and may therefore be 
emploT«i with advantage. The ox.gall should be 
purified, to pivvent its greenish tint from degrading 
the hrillianry of ilyrd stuff*, or the purity of whites. 
Tfattd rrcrared it is the most ]>recious of &U sub. 
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•Iftncc* known for removing llipw kirnU of stairts, 
4. The ToUtilc oil of tarpentine will Ukc out on]y 
recent atuns ; fur which pur[>oire it ou^lit to be pre- 
viouilj purified bj di^illalion over quicklime. Wax, 
roiin, turpentine, pilch, and all rcainous boJiu in 
general, form itaina of greater or leu adlicitioii, 
which mar be dissoUed out by pure alcohol. The 
juices of fruiti, and the colored juices of all vcge- 
UblM in ^QcrAJ. depoait upon clothes morki in 
their peculiar huei). Slatns of nine, tnulbtrri^B, 
black currants, morelloa, liquore, and wclJ, yield 
only to soaping with the liaiul, followed by fumi> 
gallon with sniphuroufl ociJ : but the Utter proceaa 
U inndmissiblo with certain colored staffs. Iron 
mould or rust itains may be taken out almost in- 
stantaneously with a strong sulutiun of oxalic acid. 
If the staiois recent, cream of tartar will remove it- 

Compound SpoU. — Thnt mixture of rufrt of iron 
and Kreoao called cmiibouu by the French, i« an 
example of this kind, and requires two distinct 
operations; 6rst, the remoTol of the gre&se, and 
then of the riut, by the means above indicated. 

Mud, especially that of cities, is i eompouud of 
Tegctnbtc remnina. and of ferruginous matter in a 
state of black oxide. Washing with pure water, 
followed, if necessary, with soaping, wiU take away 
the vegetable jaicea ; and then the iron may be re- 
taoTed with cream of tartar, which itself mu&t, 
however, be well washed oat. Ink stains, when 
recent, may be taken out by wasliing, first with pure 
water, next with soapy water, and lastly witli lemon 
juice ; but if old, they mnst be treated with oxalic 
BClJ, Stains ocoaiioned by smoke, or by sauces 
browned in a frying-pan, may be supposed to con- 
sist of a mixture of pitch, block oxide of iron, em- 
pyreumatic oil, and some saline matters dissolved 
In pyrolignoua acid. In this case several reagents 
most be employed to remove the stains. Water 
and soap dissolve perfectly well the vegetable mat- 
ten, the salts, the pyrolignoua acid, ud even the 
empyreumatic oils in a great measure ; the essence 
of turpentine will remove the rest of the oils and 
all the pitchy matter ; then oxalic acid may l*e used 
to discharge the iron. Coffee stains require a wash- 
ing with water, with a careful soaping, at the tem- 
perature of 120' F., followed by sulphuration. The 
two latter proceaeeamay be repeated twice or thrice. 
ChoooUte stains may be removed by the same * 
means, and more easily. 

As to those stains which change the color of the 
staff, they must be corrected by appropriate chemical 
reagents or dyes. When the black or brown cloth 
Is reddened by sn acid, the stain ift beM connteracted 
by the application of water of ammonia. If delicate 
colors are injured by soapy or alkaline matters, the 
stuins mnst be treated with colorless vinegar of 
moderate force. An earthy compound for re- 
moving grease spots is made as follows : — Take 
fuller's earth, free it from all gritty matter by 
clutriation with water ; mix with hiUf a pound of 
the earth no prepared, half o pound of 6oda, as 
much soap, and eight yolks uf fggs well beaten np 
with half a i>ound of purified nx-gall. The whole 
must be carefully triturated upon a porphyry alab ; 
the soda with the soap in the same manner aa 
colors are ground, mixing in gradually the eggs and 
the ox'gall previously beat together. Incorpomte 
next the sofi earth by slow degrees, till a uniform 
(Itirk paste be formed, which should be made inlo 
lulU or cakea of a convenient lixe, and laid out to 
dry. A little of this detergent being scraped oflf 
with a knife, made into a paste with water, and 



applied to the !«tftin, will remove it. PuriAed 
((nil is to be ditfused through its own bulk of « 
ii|)plied to the spots, rubbed vrell into them 
the Uond^ till they di&appcar, after which tiie s£af 
is to be washed with soft water. It U the best ' 
substance for removing stains on woollen dothea. 

The rcdistiUcd oil of turpentine may also bt 
niblKTil \i|iuu the dry clothes with a sponge or a 
tuft of cotton, till the spot disappear : but it i 
bL*immt;diati*ly af^crwarda covered with some pi 
clay reduced to ]>owder. Without this pre 
a cloud would be formed round the stain, as 
as ibe part moistened with the terpentine. 

Oxalic add may be applied in powder upoa 
spot previously luoistenod with water, well 
on, and then washed oflf with pure water. 

Sulphurous acid is best generated at the 
of using it. If the clothes be much stained, 
should be suspended in an ordinary fumi 
chamber. Kur trilling stains, the sulphur 
burned nutlcr the wide end of a small card or 
funnel, whoM upper orifice b applied 
cloth. 

AfnnipuloiioM nf tht Scourer. — ^Thei 
first, in wa«hing the clothes in clean soft 
in soap-water. The cloth most next be •! 
on a sloping board, and rubbed with the appropliilfl^ 
reagent as above described, either by a sponge et % 
small hard brush. The oppUcalion of a rcd-lMit 
iron a little way above a moistened spot oAeA 
volatilises the greasy mutter out uf it. Sf- — 
pitch, varnish, or oil pnint, which have bec< 
must first be softened with n Utile freahbu -. 
lard, and then treated with the powder of 
scouring ball. When the gloaa has been 
from silk. It may be restored by opplying th« 
mucilage of gum tragacanth ; stretching it npoQ 
frame to dry. Hiblrans are glossed with 
Lemon juire is used to brighten scarlet spots 
they hive been cleaned. 



MISCELLANIES. 

ynut. — Take a qnarter of sn ounce of hops, hoA 
them for 20 minutes in two quorta of witer, let H 
stand till it is about the warmth of new milk, atlr li 
it a pint of flour, then stir in it a pint of barm, 
brewer*)! ycatit, the same way as it is pat in tbf 
dongb for making bread. Let it stand to CermaBtr 
then bottle it io stone bottles, and tie the corks dowi 
with ft string. It should be put to he*ve in ihfl 
flonr a niglit before you bake, and in cool we«U 
keep it warm, the some way as any other leavsn. 
The above Is a valuable redpe, being an excdlent 
subatltnte for brewer's yeast, The latter artide Is 
becoming scarce, owing to the spread of temperaaot 
habita amongst the people. — GloMgow Herald. 

India Rubber.— Thih moat remarkable artidfl^ 
which only a few years ago was sent to this countar 
as ballast, now seUs in a fine state as high as lOL 
to Us. per pound when »pun into thnesMl, Od9 
firm spins as mut'h India rubber thread every week 
as would reach from London to Canton, the eotiotfy 
it is imported from. There ore twelve pateoU fic 
this article, and these patents have cost more to de- 
fend in law than the amount paid for India rubbir 
since the article has been known to us of any value 
ExperiraenLs are now mskiog ia England and to 
France to apply the artiolo to cure coosumptian. 
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PYROTECHNY, OR THE ART OP MAKING 
FIRE- WORKS. 

Tbis lit, it is ui4« hM been practised anions the 
Chioese for mmj ages — with Europeans it is of 
imparadTcly modem date. The Italiaoa and 
Vrench are celebrated Tor the taste and eplendovr 
of their pyrotechnic exhibition.^, and the occuion&l 
^xpUytt we witne&B here, show that when any cir- 
euBWtkiKe calls the art into exercise, we c«q form 
moat raagniAcrnt combinations of devicea, rockets, 
and sundry other not leu |}leasing S|»ecUcle8. 

The thre^ jirime materials of this art are, nitre, 
sulphur, and charcoal, along with Allnfs of Iron, 
■teel, copper, zinc, and rctiu, camphor, lycopo- 
diam, fiec Gunpowder in used either in grain, half 
tfuthed, or ftnelr ground, for different purposes. 
The longer the iron ftUngs, the brif^hter red and 
white aparka thc^ giTc ; those being preferred which 
sre made with a very coarse tile, and quite free from 
rust. Steel filings and cast-iron borings contain 
carbon* and afford a more brilliant firr, with wavy 
radiations. Copper tilings gite a greeniph tint to 
flame ; those of xlac, a fine blue oolor ; the eul- 
phuret of anitmony gives a less grarniah blue than 
line, but with much smoke ; amber affords a yellow 
fire, as well ast colophonv, and oonioion snit ; bat 
the laat mujit be rery dry. Lamp black produces a 
very red color with gunpowder, and a pink with 
nitre in eiress. It strroa for makine; goldea 
ahowera. The yellow sand or gUstrning mica, oom- 
nnnicatce to fire-woi-ks goliit^n radiations. Verdi- 
gris imparts a pale green ( stdphatc of copper and 
lal-ammoniac. a palm tree grsrn. Camphor yields 
a very white flame and aromatic fumAa* nhich mn^k 
the bad amcU of other sobftaneee. Beuzoin end 
etorax are used alMi on aocouut of their agreeable 
odnura Lycopodium buma with a roac color and a 
magnificent flame ; bnt it Is pnnd{»tly employed 
in theatres to represent liglitning, or to charge the 
torch of a fury. 

Of all fire- works, rocbala «i« MTiOng the naoat 
fioble and eflectivc. The higredienta for these, the 
apparaiQs employed, and tbedetaJl of the manufac- 
ture of them tony be considered the foundation of 
all artitictal flre-wurlis, and to make them well in- 
votvea the same princijilrs, and rccjuires the same 
caution, aa in cnakiug all others. At the preaenz 
time, then, we will direct our altcatioa to rockeUi 
in particuUr. 

Sist ofHockrit. — The size of rockets is indicated 
by oODcea or pounds, thua we say, an eight oumu 
rocket, a pound rocket, and fto on ; by Uiis exprcft- 
aiun it ia nut meant that the rockrls weigh vo much 
as thett name indicates, but lliat the bore or caviliy 
of them will just sulfer a leaden bullet uf that 
wcvgbt to pass down them. For example, a pound 
rocket will admit a leaden bullet that weighs a pound. 
RoekcLs may he made uf any Kize fmiti one ounce uji 
to fifty or more pounds. Those for amusement ore 
usually one pDund or under — the larger kinds are 
employi'd lor miUtai*}* purposes only. 

FinUng the CMtetor Cartridpa, — Thcae may be 
made of any kind of stiff thick paper, either cart, 
ridge paper, or what is e-qually as good and much 
cheaper, namely, common bag. cap paper. To roll 
up Che cases, you must have a Braoaiii round ruler 
or as it is called a former^ exactly the size of the 
CAvity of the rocktt and 10 or 12 times as long. 
Ttirn lay « aheet of ihe paper upon o table or board 
and paste -1 ur 5 inches along tlie end of it, leaving 
the rest of the ibcec of paper without paste, then 



mil it smoothly over the former, drr end first; 
the whole is rolled up, when, of coarse, the 
will stick and a thin case be formed ; keep 
along liic table with the hands, in the 
n rolling pin is used, for 2 or 3 minute* 
tbHous folds of the paper set close and tight 
other, then put on another sheet in the 
and so on until the cose is thick enough, i 
is known by the ncasurenent across it. 
fvrmrr without the case meaanre & parts ; wl 
case is U|>on it, thry must measure together 8 
That is, the paper must be roUed on until it 
a case, the thickness of the aides of which 
trifle more than one-third of the thickness 
fonn^. The length of the rocket case, and 
quently. the width that (be sheets of brown 
are to be cut before pasting varies with the 
tbe rocket — in sninU rockets the length of I 
may be 6 times, the diameter in larger nic^ 
5 limes Is nflicicnt. 

Wbeo the case haa been made so far. It 1i 
choked while yet damp, that la, to be cuntradnT'm 
diameter near one end, and for this purjMisr, a lilUa 
simple cuntrivanre is requisite, called a rkotnf 
cvrd, and also the former is made with a holo 
drilled at one end, and a second joiut made to fit 
on by menus of a wire projecting at one end of It, 
andwhii-ii fit* into the holeofUie/bn/ier- (Rg. 4.) To 
choke the case, draw the Jbrmer part^ o«t. nntfl 
you con see about an inch of the inner canity of thn 
case, then pal oo the second joint, (the wire of It 
goinc into the hole of the ^mer,) and paas tlia oa 
until its end is aboot half an inch within the case. 
and consequently learlng a space of about bnlf m 
inch betxrcn Ihe 2 joints occupied by the wim 
alone. — ^Then going to an appamtos simflar to (hrt 
figured in No. j« turn the oord oooe roun ' 
rase where the cavity la, put the fool vp 
treadle, wfaieh tightens the cord, and sq 
paper case nt the point required, and that it 
aqaeesc it equally and neatly on all odes 
should be held in the hnuda and nu>red a 
doaiB Bpon the cord, until the opcrater sees that It 
is lafliciently and properly compressed. Let H \m 
observed, that although the choking apparatos mad 
by the firr-work maker is represented and aboveaU 
ludad (o, yet to the amateur tt is by bo meaiD« ae- 
c£»mry. What will do quite as well, ts m thin oui^ 
fastened at one end td a staple in the wall, 
the other, tied round the waist of the opera 
he Bay lean back, of coarse the cord 
tightened, and the desired purpose 
Vi'hea the case la suflicienlly compressed it 
tied with 2 or 3 turns of strong string. The case I* 
now complete, except that the part of it where it b 
choked, is perhaps rather rough and voeveo inaidt; 
this toUHt be oimpreased down, for tnuck of Ihe 
efl^eot of the rocket will depend upon the peilect 
regularity of this part, ns it is through the hole lift 
by the wire in the middle of the thoke that dM flit 
is afterwards to issue. To compress this part pio* 
pefiy a mould is necessary — this important appanM 
may be described as follows : — 

T/ifRoriel yfouM. — Is represented in Fig. 
consists of a solid foot of wood* apon the ce: 
this stands a abort cylinder about half an inch high, 
and exactly of Ihe size of the mould, to be pland 
over it, as afterwards deacribed ; thia short cylinder 
haa a shoulder above and terminates in a round toy. 
Out of the middle of the top la a ^vpenng thick 
brass wire, projecting some inches upwarda as is 
seen in Fig. 2. The whole ii 00 amiiged, thit 
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of Khit aenlr-inade cuts U put upon the 
^rin ml fiv(x4 down, the wire fiUa up the cboke 
Mb, Che roond top fits into the saiaU part of the 
<W Wkra the rlit>)cc, the shoutder of the cytuidcr 
Ihe citrune end of the cam, mid the short 
in tlat vrith tht- outside of the case. 
thi» (caM mid ikll) « ftrong wooden 
1 ao thai It u seen tlmt tbers ii no 
except the iiuide of the rocket 
•■?-* ——I in ihu, A thick wire runs up to nearly 
part of the cue wheri! the compoM-' 
'1, or nearly | of the whole case from 
choke «pwanU. The wire above mentioned is 
the ifUrrevr. All rockets mu«t be placed inttte 
lo be filksd^as well u to smooth and conflolldatc 
choked. AVith the mould are Q»ed rammtrt, 
^gJ,) Cormedof hard wood of thcshapeof n popgnn 
iM, llie atsa of tham rather leaa than the diameter 
rnHkB cavHy, and hntini; a b<^e bored np their ceo- 
lit. in order to ndmit the'^iercer. It '\a eTident 
UkMt Chcrc most be a eumplete rouuld, piercer, and 
Me or more rammers for erery ffir.ed rocket. 

Ilai Co pruiTvd with the manufat'tur? : When the 
mm haa bem lied with atrin;, put it in the mould 
ad Iha rMBoter down, into it. and give this, the 
■Oir, • hkm ortwii with a mallet, which drivini; it 
i^m whik fet damp with tlte paite, will render the 
iftafc CDfli|Mirt and tmooth, and the case being^ 
Vlfce* «at may be place«l in an ovim, or near thr. 
In to dqr. If it be desired to ornameot it in uiy 
Wf or CDfer it with wliite paper, it is CTident that 
Ilia mM( be dooe before cboldng. 
Okaryii^f the Rocket. — The next procesa after 
llM fiaac4 \A lo charipe them with the retjuieite 
. Th.\% is done very easily. Put ibe 
Itt tlw iDOold with the piercer in it and put 
oompoeicioii to fill about 1 inch of the casa. 
Aen takiof the rammer raro it down with 3 or 4 
Strang blows with a wooden mullet. Thf^n put in 
9«anticy of composition a^ain and ram 
iu the same ninnuer, imil tto un tilt the cam 
to the top of the piercer and one diamctttr 
t it. Then separate >ome of the central fulds 
■ pafMT which it haa been obserred is not parled. 
tam thetn down npon the compoiitioii. ram- 
Uirm down hard upon it, or what will do as 
put ia a piece of paper as wadding. Wben 
M rwBMnd down, and firm, bore with a brOMM 
bnMl'««l 3 or 4 holes through it, iht-sc holf:s aerTo 
I* taake die rei^iiiaitc commuuii'-ation botwt;en Chv '£ 
^ar%* of thr rocket. (It ought njwajs to br borne 
la mind, that iron tools mast never be utted inoiak- 
tnc tirr.witrksgf any kind, aa they are liable to throw 
nt sparks when striking ogniti^ta bant stoncy sub- 
\ bcssdci which, tbv colpbur used wotfJdsouQ 
^- with the iruti and rtndrr it bnttlc. BrasA 
isird, but etiU better eo/<//er tools.) The 
• now rammed, and maj be t;ikrnout of tk<; 
Mt asid*. and another ramncd in like 



\img Roeketa. — The cavity left at the top of 
rockaC ia now to be ftUcd. If the rocket b« 
Muil. a charge of bnlf an ouncr of ^npuwdcr is 
fll ka it* send the cud fastLiinl up, or in isr;;rr 
fBthgU^ atani or Aery raink arc placeil in Mie cuvity, 
vith a little loosv gunpowder sprinkled over 
and the end fastened down eiliier by lurDiiiji^ 
awbe more of the paper of the case or in any 
olhrf conwuiient manner: there should now hr 
upun the top of the whole a conical cap, 
by dealing the air. assists the rockuin rikiug 



Primimff ibattfr.— TIm rookat b now nppwed 
to be closed at one end. It only roqtttres to be 
primed at the other, and that It will bo obserred is 
the end which was choked, and which is still open, 
and bas a hole paasiDg up it which the piercer 
occupied. To prime it, All ip the boU with loose 
gunpowder and paste a piece of touch paper over it. 

RocJtft 5/icit4.— Neit ^t«n the stick to the 
rocket by 2 strings as ia seen in any of tlie Figures. 
The sticks being previously prepared of proper 
length and size, as follows. The smaller ones are 
raaily and best made of those laths, called by brick- 
layer's double laths, and the larger onea pantile 
lathes, but any slip of dry deal will answer the pur- 
pose. 

2ffc. rockets require sticks 9 feet 4 tncbes long, 
1 inch square at top, and rather more than half an 
inch square at bottom. 

ltt>. rocket sticks are H feet '2 inches long, | tnck 
square at top and | at bottom. 

B oz. rocket sticks, G feet 2 Inches long, ] inch 
square at ton and ) at bottom. 

4 ox. rocket sticks, 5 feet 3 Inches long, | by 
^ inch at top and \ inch square at bottom. 

2 02. rocket sticks are 5 feet 1 inch long, 3'tenths 
by \ inch at top, 2-tcnths of an inch at bottom. 

1 oz. rocket sticks, 3 feet 6 inches long, and so 
on fur others of various siics. 7*he weight and the 
length of the stick must be such, as that when tied 
on the rocket shuU bolanrv on tlie fiuger, at a point 
abont an inch fk-om tht point cbokt.-d. 

Rockets with small heads, and such as arc not 
charged with a report, and also small signal rocketa 
do not require sticks so heavy as the above j so also 
petard rockets and others with large heavy hcada 
reauire them still looKt'r. The beauty. stcadtoeAS, 
and lofty flight of a rocket depends much upon the 
right adjustment of the stick. If this be too hcary, 
the rocket will move slowly, and not ascend to s 
sufficient height, if too Iii;ht its course will be un- 
steady and irregular, so that the majesty of it will 
be lost. \^lu-ti tlie slicks have t>ccn pliiuetl of pro- 
per JimensiouB, there should be a cbauocl cut on 
ODo side near the top of the t<Ucks, to udwil tlie 
rocket, and two notches to tie it on with; one 
round the choke, the other near the tup of the stick 
which should always nearly touch the head of the 
rocket. 

Cmm p otHUmM/or fitlituy RoeMa. — It ia an axiom 
afliBDg Are-work makers, that the smaller the esse. 
so much tfuicker mast be tli-3 compoctitiun to lill it, 
or in otiif^r words, the mixture that will do for a 
amall case will burn too rapidly when placed in one 
of larger cnvity. Hanoe it follows that tlw saaae 
composition will not do for large aod ali>o for small 
rockets. The following are aoraeof Che most a^t- 
proved receipts i — 

To combine the ingredients of all flre-works well 
together, they kIiouUI be tirst fwondrd ttepflrutvly. 
(Gunpowder vlien poanKed '\» cilled meiUftoWii^t, 
and as it may be bought in tht!i state, it is lieticr lu 
uite it ns it saves much trouble.) Whrn pouiided 
separately, mix them well togrthrr by UjmmI, and 
rub them through a very Ao** wire >t«vc, or iu ah- 
scDcc of this, a coiamun sieve. 

^r Roci-pU {\f\ or 1 pnittnU^^" 
Mealpowder, 2|ba<i 
Saltpi'tri', 8 OUIMMM, 
Brimstone, 4 oances, 
Chan.>oMl, 'i ouiities, 
Sterl-filinjis, 1 ountc and :i luil^ 
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#br BocktU tffjrom I pound 1o 4 ouuea. — 

Mcfllpoirder, Ifb., 

Saltpctro, 4 ounces. 

Brimacoae, 3 oanoM, 

ChftTcoal. 1 otmce and a halt. 
For Rockett wider 8 oumca. — 

Mealpowder, Itb. 4 ouurec. 

Saltpetre. 4 ouooes, 

Charcoal, 2 ounces. 

Tbe above ir the caiul form of thr common ^m&ll 
rocket. Before ve proceed to describe tbe lomUng of 
iho liead« of rockets vjth stars, fiery rain, S.c , it 
may be advitmble to offer a hint or two further, par- 
ticaUrljr to enable the amateur to ascertain tbe ccr* 
toioty of his success before his rockets may be 
finished, or be bare an opportnnity of lutting one off. 
This siic('-i^<i will dc|»cna r.bicAy upon the degree of 
Union or tbe perfect blending of the various ingre- 
dieuts. We advise that they should, after having 
Aieeo poamled, be mixed together by tlie hand — let 
not tbe maker soon ^et tired of this work of rubbing 
them together on Ihr board, much dependii upon it, 
and it would he even better if the powders were in- 
corporated on a biianl with u roller or mullcr rub- 
beil upon them. When the ingredients arc suffi- 
ciently blended, may ho known thus ; take a sieve 
and lift a little of the composition along a board 
(this should be done in the open air,) so that it 
hardly covers tbe board, tlien set Are to it at onfl 
end. if it bum gradually and quietly along to the 
other end, it is ground enough, but if it bum with 
little /jAiYjit and starts, it must be mixed more inti- 
mately. If the rockets be finished before ihts has 
been tried, letling off one will ascertain tbe same 
fact ; because, if not well mixed the rocket will 
tiHoke, and this moat never be tbe case under any 
cireunutancea. It has been already observrd, that 
every rocket should be terminated by a conical ctip 
of paper. Tliis cap is made of a circle of paprr 
about 3 inchea diameter, and cut with a slit from 
the circumference to the centre, when it may be 
folded of any siied conf required, and naing a little 
paste to the edges, it will be rendered sufficiently 
•olid. A piece of wood ftba)ted like Fig. 6, is usually 
entfployed to form the conical cap upon, bat this is 
not by any means necessary. 

Rockets, of whatrrer kind they may be, are 
exactly aiiniUr to each other as to their compost* 
tioiu, their cases and tbe manner of ramming. They 
vary* however, in other respects, and consequently 
have aafigned to them difierent names according to 
this variation, or aocordiug to the devices which 
they produce or emit ; as follows. 

Headtd or Petard Hocktt*. — The top of a rom- 
mon small rocket Is not sufficiently Urge to bold 
those beautiful stars and fiery rains, which occasion 
•0 much delight. To have Uiese appendages there- 
fore the rocket should be, at least, of half a pound 
alee, and instead of the upper part of the case being 
the only receptacle of any fumiiure^ as it is called, 
it may have a paper box attached to it of a larger 
riae than the case itself, as is represented in Fig. S. 
It may be made in the same way as tbe case itself, 
bat alight in substance, and connected with the case 
by a rim of wood or thick pasteboard, such aa the 
cover of a book, cut round to fit the head and with 
a bole in it to fit the case, the whole neatly pasted 
together with strips of paper, or else this new case 
for the head may be choked on to a case at once, 
and liud there. 
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EoeketStar*. Ownwiw,— Nitre 1ft. ; nil 
OS. ; antimony, 4 ox. ; isinglass, ^ oa. ; 
I ns. ; spirits of wine, | oi. 

WAi/e.— Mealed powder, 4 oi.; aalt 
OS. ; Bulphor, 6) os. ; camphor, 5 ox. ; or 
mealpowder, 4 oa.; nitre, I6oi.; sulphur, 
or, mealpowder. 3 01. { nitre, 16; sulphur, 8i 
Jiiur. — Mealpowder, 8 ; nitre, 4 ; tulpUor, 
^mAw.— Nitre, 8 ; sulphur, 2 ; yellow i 
1 ; sulphurrt of antimony, 1 ; and 
3 OS. 

CVintaon.— Sulphur, 1 t aujphuret of ai 
1 J chlorate of potass, 1 ; nitrsteof strontion, 

CrMi.— Chlorate of potass, 5 ; snlpbnret 
limony, 4 ; snlphnr. 13 ; nitrsteof barytea, M] 
/*iir/j/f.— I-iimp black, 1 ; realgar, or rti' 
nic. 1 ; nitre I ; sulphur, 2 ; nitrate of 
16 parts; cWorste of |>ota«a, 5. 

Tai^ii.— Nitre, 4 ; sulphur, 6 ; Bulpboret 
limony, 2 ; roun, 4 parL». 

Tailed, with Sparks, — Mealpowder, I ; 
camphor, H oz. 

To make the stars it is requisite to mis and to* 
corporate tlie composiliooa well together, lho»c 
tiiuing the chlorate of potass with the hand cnlf, 
(hecaoae if ground such may explode,)- 
the composition into a paste with sptrita of 
brandy, or vinegar, sn that it shall resemble 
in sti^ness ; then cut it into pieces about the' 
of fini.-ill marbles, roll them round in the hand," 
dnut them over with mealpowder, and aet thcia 
aside to dry. To charge the rocket, 20 vr more ma^' 
be placed in the head of the rocket, and a 
full of grained gunpowder bdng sprinkled 
them ; the top is to be closed by the contimt 
and the rocket will be finished ; and pro^ 
gunpowder hss free communication with the' 
composition, it will explode when the 
reache<l its proper altitude. 

Fiery Raina are oUcn used instead of stai 
with a fine effect. They are made by an^t 
small cases, like squibs, for the atara. 
may be made by rolling a few inches of paj 
a pencil, and turning in the lower end — i 
down on the table or otherwise. When dry, 
cases, which may be from 2 to 3 inches loos, afi 
to be rammed with either of the following caapoi 
aitions, and primed with n little damp povder. Ml 
a piece of touch puper slightly pasted over ft-^ 
taking care that paste never touches the part of Ih^ 
paper which ta to bum. When ready they are to 
be placed in tbe bead of the rocket with the movtk 
downwards, and gunpowder atrewed among 
as among the stars. 

Gold Rain. — Sawdust, 1 ; solphur, 2 
powder, 2 ; glasa dust, 3 ; nitres 8 o>. Or, 
powder, 4; nitre, 16; sulphur, 4 ; brass duat, 
sawdust, 2} ox. ; glass dust, fi drachms, 
mealpowder, 6 ; nitre, 1; cburcoal, 2 

Silver Rain. — Mealpowder, 2; nitre, 4l 
phur, 2 : sulphuret of antimony, 2 : Sal-pi 
^ an oz. Or, nitre, i an os. ; sulphur, 2 ; chareoslf 
4 ox. 

Note. — Any of the compositions for 
bo used in cases to form rains of different 
they must not be lummed very hard. 

SAomer Rockets arc such as are charged 
composition which, at the bursting of tbe 
disperses itself in a fiery ahowcr. The heads 
rockets are filled loosely with either of the folloi 
compositions, of which tbe first and the last are thi 
beat. 
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dMctf Kr*.— MeaipowdpT, 1 ft.; ralphur, 2; 
atpbniTt of Iron, 2 oi. (Made by throwing iron 
■1 melted iulphur, itirriog them about, and 
. powdering And sifting them.) 

,^cimt Firw. — Mealpowder, 1 tb. ; charcoal, 2 ox. 

MrtUitaU, — Mealpowder, I lb ; solphurct uf iron, 

«»»w. — Take deal Mwdust and boil it in 

^iticb ftaltpetre bai been dissolved. Take 

it ovt* and irhen dry, spread it out on a table, and 

^riftt^" U with ^eqool parts of mealpowder and 

■hkur. 

Sometimes one rocket u tied to the top of ano- 
Ifctr, when it ia called a towering rocket ; in this 
MM there must only be bolf a diamctfr of com. 
rammed above the pierctr of the lower 
■nd a piece of quick match futened on this, 
will couiinnnicate the firv to the upper rocket, 
It i« burnt out of the lower one, carr^Hng it 
, and a great improvement ig maile if [he 
be fiutened on with the quick match, ao 
be thrown off as si^on an the upper 
bnnUf as it will thereby be freed from 
t of the empty cs«e. 
CaduefUM Rocket, which !a represented in 
, constsla of two rockets fastened on the same 
(which i? made thicker than ordtnary) by 
centre, while (hrtr ends are kept apart by a 
•llfi of wchmI. Tiiey are fired by a quick- 
i.,a,ri .1 m the end of each, — and when a»- 
' 01 most beautiful ecrew of fire. 
^•ctrtM arc such as are without a 
of siAri, rain, Slc. ; but instead of this have 
• nsaD e9se tilled with a strong composition — tlie 
1(1 be about 2 ounce in the bare, and b or 
iiig — when charged, stop up the 2 enda 
rr with corki), plugs of wood, clay, or by 
• cr the mds of the case, and kcrping 
I by j)aper posted over them. Then drill 
. Ofle on eadi aide, near the ends, and 
: ';ese bolei with a quick-match to the top 
limed compositioD i the case being first 

V on. as reprnwntcd in Fig. 10. 
" 'he rocket in its ascent will present 

. but in descending the tire having 

. .. .:::l.iraed the composition in the upper 

rhe holra of this being aulrways, the cajc 

'Te on iLsu^is — and thou a beautiful screw 

1 1 be produced. This out may be made 

V to net when the racket in yet ascending, 
_'ht adyisntle. 

— Thf principle nf boring the case 

... -, one on each side, will show the 

r making that beautiful kind, called the 

..kef ; it is made precisely as others, bnt 

I WaiW Htth little cases fiHeil with a quick composi- 

E^DO of racjlpowder, 4 ; sulphur, 1 ; and charcoal, I 

^^■l closed ut t>oth ends, but pierced with the two 

^^^kary boles, andchi'scbeingconnected with acpiick 

VKh, to ensure their lighting properly. When fired 

—ch of th^ litUe atf-cs whirls round on imaginary 

axis, produring a most brilliant appearance of so 

Many acrolU of vivid fire. 

X^se Kack.'i. — Is merely a common rocket with- 
out a hang or rejHirt, being tied to a hollow tube of 
tin or wockI. snch as a popgun, (seen in Fig. 11.) 
Ic fs to be snisprndcd by putting a cord through the 
Isbe, uid firing it it ouc end ^f the line, when it 
«-:il >K'.l^t Along to the other with amazing rapidity ; 
'. if there has been a second case attached 
I (he mouth in the contrary direction, and a 
to it. the rocket will rash back again with 



equal force, and so on backwards and forwards aa 
long as there are fresh cases to ignite, and the more 
rapidly e^ch time, because of the whole machino 
being lighter ai the cases bum empty. 

l\i Firt Rockett. — Nothing is more easy Chaii t« 
fire a rocket. All that is requUile is to place it quite 
perpendicular, the case of it resting on 2 nail^ and 
the stick of it between two others or in a staple — 
apply fire to the lower end with a portfire sticking 
on a sharp point at the cud of a stick, when the 
rocket will immeiiiatcly ascend. If a flight of many 
rw.'ket8 is to be sent otf at once, a frame work may 
be mnde as represented in Fig. 12, and sideways in 
Fig. 13. The various rockets being connected to- 
gether with a quick match, that all may ascend at 
once. 

7Td make a Quick Match, — Take some common 
cotton such as is used for the wick of candles, and 
double it so that there may be 4 or 6 strands ; boil 
it for some time in vinegar, and then, when suffi- 
ciently cold CO handle, draw it through the hands to 
squeete out the greater part of the vinegar. Thia 
being done, rub over it some common thin paste 
and afterwards some dry mealpowder. or draw it 
through the hand loaded with mealpowiter, then sift 
some mealpowder over it and let it dry. Make 
cases of long strips of paper, the longer the better, 
and cat about 2 inches wide ; rolled on a wire and 
secured by the outer edge with paste, the quick- 
match drawn Ihrongh this when both are quite dry, 
forms the quick-match, several jointa may be united 
by tying them together with thread and tissue-pa- 
pering the joints, taking cart: that the match of one 
touches the match of the other, or if a great length 
is required, the match need not he cut at oil, bat 
the vurious lengths of case slipped on by a wire or 
bodkin, and tied at the jointa as before. 

Portjirea are small thin cosrs, 2^ inches long and 
aljout ^ inch diameter, (sometimes much larger,) 
not choked, but merely turned in at one end, aod 
the composition rammed in quite to the other end. 
They ore used in pyrotechnic devicea of variooa 
kinds, and also attached to long sticks to fire other 
works. Their composition may be mealpowder, I ; 
sulphur, 2 ; nitre, 4; or mealpowder, :t; sulphur, 
1 ; nitre 3. These may be made without coses by 
rolling string or cotton well in either of the above 
compositions damped with vinegar or turpentine, 
though then a small quantity of gum tragacanth 
should be added. Many persons put a little of this 
gum (0 the rocket atars and with good effect. 
(Tb be continued.) 



AUTOGRAPHY. 
(RegHmed from pagt 239, and concluded.) 

Tur stone used for autography should be polished 
with pumice-stone, and the impressions will be oect 
in proportion as the stone is well polished. Auto- 
graphic work may be executed either cold or worm ; 
that is, taking the stone at its ordinary temperaturep 
or making it warm by placing it near to the fire, or 
exposing it to the heat of the sun ; if the first meau 
of warming be used, care must be taken that the 
fire be not too hot. or it will crack the itJfne ; the 
temperature given to it should be about thit of aa 
earthen vessel filled with lukewarm water. The 
work may be done, though less perfectly, without 
warming the stone. When the stone is thus 
prepared, it is fixed in the prtes, and the paper on 
which the writing is nude i» applied to it. The 
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■tone nuy be robbed irith & lioan, sligUtly nunsUaeil 
wiLli tpiriu of tarpcntiae ; aud in every ew« U it 
Decenary tbat it be mede pcrfwily clean. The tur- 
pentine tx left to evapurale ; ind from Uve to ri^ bt 
minutei before the paper ii appUed, it hi wectn with 
a aponge and water on the reremr. lido to tliut un 
which tho writing ia done, so that the moi«ture mAy 
peaetrate throughout every part. The water, bow- 
erer, iniiat not appear ou tha |>aper when it is about 
to be Uid on the stone ; bat any goperabundaoce 
which may remain on it most be rrmoTod by a 
pressed sponge. When the paper Is brought to the 
pfo^ state, it ii taken by both Itand* at unce, uf its 
extremities, and placed lightly and gradually npon 
the stone, so that ifarn' may be uo pUits formed to 
it, and it may be t*qually applied over its wbnle itur- 
face. Care must be taken so to flx the fcraper that 
it may bear stemdily on the autoi^raphic ftapcr ; for 
if it removes it at all it will change the place of 
preasnre, and the lines will be doubletl. There 
ahould be at hand five or six sheets of very 
■na pi4wr, so that tbey may be ctiang;ed with 
Moh impressioD. The paper on which the writ- 
ing or drawing ii made being placed on the 
itofie, it is covered with a sheet of poper, and 
subjected to a slight action of Che press; then 
to a second, a third, or eren more, until it la be- 
lieved tiiat the writing is perfectly transferred. 
At each stroke of the press the paper, which 
has imbibed moisture, is witbdrowti, and a dry 
■beet substituted in iu place. All theie oprratiooa 
require to be performed with espcditiun and dex- 
terity, particularly when the Htone ia warm, The 
■ext thing is to detach the autographic paper, 
which will be found adhering closr-4y to the stone. 
To effect this, it is weU wetted with ■ t^ponge, m 
that every part of it may be perfectly penetrated by 
tbe water ; it may then be removed with facility and 
entirely detached from the writing, which will remain 
adhering Htrongly to tho stgoe. If this operation, 
which requires much practice, be well performed, 
there will not be found the slightest traue of ink 
remaining on the paper. Should thfre be any lines 
not well marked on the stone, tbey may be ro- 
reached with a pen ; or, which is better, with a hair 
iBeacU and ink ; but when this is done, cure must 
1%K taken that the stime is quite dry. A part of llie 
•Ising of the papier may be diasolved and adhering 
Co the stone ; this may be removed by washing or 
aligbUy rubbing it with s wet sponge. The stone )» 
then prepared with aquaforiLs, and the impres&ion 
taken. 

Aatograpby is not confined to the transferring of 
writings or drawings done with autofiruphic ink ; 
by its oeans a transfer may be obtained from a sheet 
of ordinary printed paper, and with such exactne55| 
that it would he impooaible. excepting to weU-prac- 
itbed eyes, to perceive the least diifercncc between 
ahat printed iu the u-4ual way, aad that which m&s 
the result of the autographic process. This mode 
.b very useful ^t^hen it is desired to unite oriental 
ti^uu-acters, wliich might not be possessed ; with 
^words, phrases, or lines composed m ordinary typo- 
(raphy. In this way have been executed, iu the 
office of the Count M. C, dc L.asterrie. at Paris 
.(from whose papers on this subject, contained ia the 
Journal dfi ConnaixMHcei L'rttttiejt, and trannloled 
by the learned editor of the Franklin Journal., our 
■cconnt of this art is largely indebtnl.) many pieces 
in which the French or Uie Latin language was in- 
termixed with words or phrases in Chinese or Aja< 
bi«. In tho saiofi way have also been executtjd ty- 



|io^aphic map«, in which all the details 
litho|;rapbic, while the Domea of places >vrrc 
produced by typography, and afterwanU by 
gniphr. The operation is begun by rompssi 
arranging, in a typographic form, the wo 
phrows, or the lines, as theyooght to «tjukl. 
Autographic piper is printed on by this 
the words in the oriental languages ore 
written in the apocea which bod been 
lbs whole is tranifDrred to a stone, whi 
pared for the purpose, and from which the i 
slon is taken in the osoal manner. The ftam 
is pursued iji making geographical map*» 
having printed the names on autographic 
the other parts of the ma{i, but witliuut the 
are drawn immediately on the stone \ sod 
having printed the names on white paper, the 
drawn upon tlie stone, is priotAd on this 
paper. 

Maps, or line engravings on copper, whi 
work is not very close, may be multiplied it. & 
lor way. For this purpose the plate of 
covered over with the antographic ink dila 
convenient consistence. Instead of the an' 
ink, a composition ia sometimes uaed, made 
ounce of wax, one onuce of suet, and three 
uf the ink with which the ordinary tnt|wr 
lithography are taken. The whole is 
mixed well together, and there ia a Ul 
Bildcd to the composition, if it ia not Ii 
to spread itself over the plate ; the plate o 
be wormed as usual. After having takeo 
pression in the rolling press on a sheet 
phic paper, the transfer may be imm 
on the stone, after having rubbed it 
dipped in turpentine. It is necessary to 
four, or c\eu wore strokes of the p 
the pressure at every mcoessive stroke ; di 
prooesscs, whlcb we have already deseri 
likewise to be followed. It is well to wait 
four hours before prtparin^ tltc stone, in 
it may be better peoeCmted by the Ir 
it is then gummed and washed, and is 
This process, which hns not yet come 
use amongst lithographers, merits tiie atUiii 
artists ; for it affords the means uf re-pr 
multiplying geographical cliafta. and aome 
engravings indefinitely, so that they m^t 
nished at a quortcr^jf their present actual val 
fact, all those which are done in liurs, or 1 
which the shadows are boldly executed.. 
of re*producing good impceoaions by 
tography. The operation bccomea 
ficult when it is nt-cessary to transfer 
eugraviugs; the lines of these are so 
and so near to each other, that tbey cither 
take well on the stone, or are opt to be 
confounded together by the effect of the p 
Much practice and address are necessary to obtsti 
tolerable impressions ; and this port of the art tt- 
quires iroprovemeut. In the office o( M. de Lis* 
terrie they bad succeeded in transferring to slonfl I 
sraoll highly -finished engraving, which hod been 
printed ou common hatf-aixed paper. Ailer bav^ 
dry-puliibed a stone very perfectly, it was wara>nd< 
rubbed with spiritji of turpentine, oud then the es- 
graving was applied to it. This 
been prvviously dipj>ed into water* then 
the reverse side with turpentine, passed 
the water, «o as to rcDiove llie saperduous 
tine, aud then wiped witlt unaiscd {upcr. li 
state the engraving, still damp with (h« turpei 
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t» Ike tMNia ud labmittad to pnnure, 

fvry food im pm riooa; tiiej7rf* 

brmf npptied until U hod remdned oa 

tw«Dty-four houn. Tbt ilifficultiea 

in proportiua to tb« sue of the 

vftAdi U te dMirwl to truwfer to the 

km Wm inade to transfer old 

iMf kaw, bowfsrv, laocoAdad but 

U ip««ld ke nndeiibif an eMentitl 

trt to <<U0»*«r a moHe ofre-produc- 

tagt by aMMns of autography ; thv 

yWMOta dHBonlllaft, but ftwathaac- 

4om mat tmrn iaprobabte. 

CHEMICAL TESTS. 
(lUmmed from pnge 22\.) 

MTaCTlOM or MKTAXLIC POIMKB.) 

ppo* w the mtteriol employed in tbt 

Ma&jr euliniiry Tcsael* : some. bow. 

; biU for the production of specific 

•red DBcoMary in the tctence of the 

u anproCecCed. ia ordt'r 

t of ica poiwnous efTects may be 

aHa eridcnt, ou r moin«Dt*ft nr/lec* 

oCbcf nctoUic fcsaelsi aare those of 

, ciui comoiuaicate ibc peculiar ^*«n 

kla wbich thesd irapart, it tniu^t ntioda 

rn fi liiB^solutioD of the copper in the 

3 pirkltn^ : and let it be rttoembercd. 

ta of oopper, mthoot exception, ar« 

I'ertjiyrii ia formed by the action of 

or Tiocfor, on the copper veascl. So 

^DfoUr ambitioo carriad the caiaintVr, 

idf-prnce are dirrrted in some early 

)kit to Ik boiled tip with the pickles to 

'•beautifully p^eo,"'* In preaerfea, 

tal poiaon ia dcveloprd by tbc use of 

s pans, unaecared by Lin lining ; 

peculiar aoidi, (tbe citric, malic, 

which fonn aalta of copper, and be- 

poiaoaa. The same lliing Lakrs place, 

fatlj aubaUueea are cooked in copper 

' contain asually a p«culiar acid, called 

equally formidable in itd effects. 

of remnrk, that though the Teasel 

y a small portion of tinning, at baa 

by tfw French chemists, it ia atiU pre- 

tbe effect is of an electric or galvanic 

; the acid being oonfinrd in its action to 

tbc copper being ^iraa rcadercd relativety 

caoiies Dtiacted upon. K, for instance, 

^uppiT is iroflDeraed in diluAa nitric acid, 

and diaaolved ; bat if a plate uf 

uced, the action is complete^ changed, 

ved, bihI the copper remains uaol- 

This is thr priiu'iple on which 

poM-d the prcscrration of copper 

bottom nf ships, whwh tliuugh 

this rrapoot, eventoally 

the attachment of sea weed and marine 

U if dear, therefore, that if wc use a 

oot paitd with which, the copper it 

at I poiaonoua salt of cup|icr must be 

d even if tbcrr should be n partial tinning 

copper, ahoold a silver spoon be tued, it 

Uiat a minor qusntity of poison would 

An irom i^KMin, where there is 

d profead tbe aoppcr from action, 

ly known that fatty or acid aaatlcr 
mHen eoM tbaa when h<it, 



»rthy 



«t 

turn 




and this partial svapeoaioB ia to be aaoifaad en- 
tirely to a /Aermo-e/eciric inflncncc. It ia abanni 
to aappoae that if the copper or braaa pen be 
scoured dean and bright, that there ia little or 
DO danger, since this makoi bat atafling difleranoti 
such veai»cl> far nilinaiy porpOMB on^i thanefaf 
to be baaished for crer frmn tfae kjfrhaa. 

Ojjtper leaf ia tbe material employed in piU 
ginger-bread. Snlphate of copper baa been 6ida- 
leoUy employed to impart an artifitaid " blae moold'* 
to cheeae ; and ia alao added to writing iak» tbc 
reaMn why the edge of tbc prn-knife ia ao eoMi 
lo«t. Mr. Broude recoumcuded tlie additioo of 
corroeive aubliraatr Co ink as a prcaervatiae I )te 
doubt it wMald preveni moyldwu, but acbod-boya 
soruetimca do not scrople to quaff a Uttlo ink fioea 
the pen. y 

If copper be aeapected to oe prmeet, tfae Uqaid, 



after being paaaed Oroagb bibekma or btoUiag 
paper, ahoold be tested by Uw foUowing le-agenta .^^ 

1 . Asamonia will prodooe a beautiful rioM e»/or, 
and if carefully dropped on the tuHace of tbe liquid. 
a viulet*CQk)rcd film or stratum will be evolved. A 
slip of card paptrr being dipped iatti ammonia. i»d 
cnbarqtieully into tbe liquid, will tbereCiHe be 
tinged Ttolet, if cop}>er be prcaeat. 

2. Araeniate of potasaa mil forma deHcete appU' 
^rvra tiut. 

3. FerrO'Cyaaate of potiMi prodaoet a knwm 
prvcipiUiie. 

4 . A fragment of phospbonu is coated vitb me- 
taUio copper. 

Thcae are tbe beat teats Car the deteekiaii of <«a- 
per. It may be added, boweferi that a rod of briph^ 
iron will bfcome coated with n film of copper vben 
ibtroduced into a liquid containing any salt uf tbia 
metal, and pure iron-filing* wiU soon be inTcsted 
witli a film of pure copper, when allowed to reenaia 
in tbe aolotiaiL 

Corroxive SniilimaJ*, or PfrmKriate of Jfo*- 
cury, — Tbe teata Cor diaoorcring ifaia Tiralent pel* 
son are aa follow :— 

1. Canatic potuM In aolntioa. drofrped into tbe 
51tered liqaid, produMB a brkk-rvd or oraoge pre- 
cipitate, rc-disaoUed by nitric acid. 

2. Liote-water will produce aa effect aomeorfaai 
similar, (hough leaa aenaible and delicaiG, and of • 
darker hue. 

3. Uydriodate of potasaa ibnna a brilliael scarlet, 

4. A atiok of phosphorus mtfrxed to rrmsin in 
tbe aolulion, will, after »amc time, be coated with 
small ^rlobutes of metallic mercury. 

5. A rod of polished iron will prodnce a phrao- 
meson similar to tbe preceding, and a riag or oolt 
0^ bright steel wire will, in due time, reduce the 
entire muriate, being studded orer with minute glo- 
bulea, which may be washed aiul collected iuto one. 

6. White of egg will be cooi^ulated. 

7. A drop of tbc liquid let fall on gold leaf, wil 
cvohe metallic mercury if connected with Ibc goU 
leel^ by meona of an arc of iron wire. 

Note. — A drop of ammonia brought in copbwl 
with ealomei, immediately changes it to a dsrir grty 
color, almost black. 

Arsenic. — In incideDtalpoiaoning or suicidal acta, 
thib ia generally tbe fatal agent employed, and pur* 
chased onder pret<»nce of deatroying rata and beetles ; 
it is moat unwiae to Tend It under any each pretext, — 
and nothing ran be more irrational than to employ it 
for sQcb a purpose : children, aerranta, and other 
heedleta persona, may get hold of it inadTcrteody. 
Somethfies tt ii thrown incaatioasly into a drawer 
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or cupboardi whrre it lies oeglected mod furgotten, 
till aome new domMtic arrangement maj ivill it 
forth, when it may be odIj remembered at lut, 
throaxb the unhappy medium of its fatal effect* on 
one of the inmates of the house. In Norfolk, it it 
used as a bath to steep aeed corn in, before sowing, 
to prevent bligM, or nnnt. The druggiMt ia 
fcarcely warranted in selling artenio to any one ; 
and it is a subject of astonishment to many, why 
it ahould be suffered to exuf at all on the shelrea 
of the apothecary, at any rate to be sold to the 
Bninitiated. 

In uBing areentc for the purpose of destroying 
rats, mice, or beetles, persona ought to remember 
that these creatures may, in varicfts ways, introduce 
the pmaon into their own food. Besides, it has 
oocniTed, that the house has been rendered for some 
time almost uainbabitable from the patrefaction of 
the accumulated numbers of rats or mice, thus de- 
stroyed. Arsenic may also be Introduerd into por- 
ter, wine, liic., by means of shot-lead, which is 
Avqucntly though improperly employed in cleansing 
bottles, and left adhering to the bottom. There hsTO 
been known caara of this description, where porter 
bad nearly proved fatal to an entire family ; and 
part of a bottle of perry, from a similar cause, was 
attended with aeriaas effects to myaelf : shot lead 
always contains mrttnic. uor is it attempted to be 
disguised that witU'COOper» use a coinj>oeition con- 
taining orrenie, to impart an oUy-Uke surface to 
whiU fnine*. 

\. Add a small portion of potaasa to the solution 
which may be supposed to contain araenic, and then 
a little sulphate of copper — a delicate green will be 
thna formed. 

2. Add a few drops of acetic acid, and a little 
idtnte of silver in soiution, — a yeUow clond will be 
formed, and yellow films or strings, commencing at 
the point of contact, appear on touching the aurfsce 
of the liquid with a stick of lunar caustic. 

4. Ammoniuret of copper, or ammonia-sulphate 
ofcop|>er in solntioo, added, in like manner, will 
produce a yellowiih cloud. Io<liae has also been 
rrcommended as a test for arsenic. As alkaline 
phosphates produce effecta somewhat similar on so- 
lations of silver and of copper, the cnumemted teatt 
must be always considered secondary, and in a 
court of justice, are of subordinate weight and va- 
lidity. The most eoncluaivo cridenre is obtained 
by mixing the powder, ccillected by picking out, one 
by ooe, the white particles, which may b« generally 
accomplished, from its difficult solubility ; such 
juirticlrs remaining undissolved among the contents 
of the stomach, or may be easily detected in the 
food that remains : tliese, mixed up with a small 
portion of powdered rharcnat. and introducing into 
■ narrow gfaii tube, baing held over the flame of a 
spirit-lamp, will soon produce in the superioir part 
(rftfae gUss a beautiful ring of sparkling points of 
metallic arsenic, resembling partii-'lea of polished 
steel, remaining permanently attached for many 
days. 



MISCELLANIES. 
Tk9 Utility qf PArenoiOffy in Wiff-Maiiuff,—" It 
has been remarked, in reference to the extenilTe 
applicabilit>- of the «tcam engine, that it affords 
equally the means of forging an anchor and making 
t needle i and it may be said with eijaal truth, that 
the applications of phrenology are not le«a dirorsi. 



fled. This science, we have seen, aiforda an 
rate mrjini« of onalyiing hnman character, and 
latinf; education and legislation, upon ratioiw 
ctplcf; And an ingenious individual of tUi 
Mr. Anderson, has applied it sucoeisfiLUy to t 
humble purpose, that of the making of 
This application of phrenology has been 
Isoghed at, but then ii really ■othiag the 1« 
dicnloos in the matter. I mdentmd that d 
are wrought on blocks of nearty ^ aasoe 
Now, as the shspes of scarcely two beads an 
cisely the same, and as the differences in aoiM 
are very great, it is quite evident, that, by I 
process, it is impossible for the wig to bis 
rately adopted to the head of him for whom it 
tended. I have visited Mr. Anderson'a eats 
ment, and am much pleased with the akill and 
sense with which he has surmounted this difll 
When an organ is large, he makes a eorrcapC 
elevation on the block, by means of leather nl 
foil, and having brought the block as nearly al 
Bible to the shape of the person's bead, he war 
wig upon it, and by this means neceasarilj soi 
in making a perfect fit. People may langh a 
if they please, but the idea Is perfectly aouuf 
very creditable to the artist's ingenm^« 
Coombe*ti lActnrei. 
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The attention of government has 
drawn to an important invention for the rool 
buildings, which has been applied with eood 
the dockyards of Plymouth and Woolwich. | 
description of felt perfectly imperrioos to aD 
thers, and requires no other aid to render it ell 
as a covering. It has the recommendation ai 
uomy, and from the lightness of the materl 
timbers required for the building msy b«* of b 
slighter, and consequently, of a less expcnsivi 
racter. Under tiles, &c., for public butldini 
large dwellings, it is becomingvery general. U 
deadens the noise occasioned by heavy sblNi 
rain or hail upon the roofs of churches, and 
permits the speaker to be audibly heard. 
experiments urdertd to be carried on at 
factory in Buuhill-row, it would appear 
" Patent Felt" is applicable to a number ot 
useful purposes. 
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QUERIES. 

SI 4— What srt pltau prazlioat«ly c umiK Hsd of ? ■ 
li)i]r<>g«n. Bod cuTbun, wnldt by Ibvlr dllnrrDt italll 
■ucBT, ^m. >(Brch, oil. wax. aad nod other 
(luvtA In many plaou Uiera ks aJtu a routdcraf 
of nitr»]|«a Surti. for ezanplc. (how of tlw< 
and ruofi. while tber* are otfaera imbued wUb 
othen vrith variooa Midi, luch u ihe isaUe. 
and btkUc. WhlU Uw aabva of a)l ar* fontid 
imUw if teivatrial plaoto, and soda If mariiw. Tha 
many oibvr mors canul prlndpln. Liins bik) Us flu 
h-c. are not uncommon 

31.1. — What in the cauie o\ Ihc (inm«tiae aonibir of 
ToUDd Id vegetable auluUnti* ? Who c4kB UU Uw M 
Ufo t 

SI 6.— What )■ the rraann at (he {lnw warm's llf ht * 
ptsrt to b« an art or volttion tn the fenialt oalnial to 
ooa of ibt other SSI to wards IL The lumlBou* appt 
ariaas (rooi certain Blandsnated under the ikln. and eov 
pfaoaphorcsceol oU. ala partteular aeaaoD of the sums 
Istaneo. 

SIT. — Whal tslhe romtmctlnD, or mthtr, tbv uwtbed 
dtictau the Are duuil t« eibibited at tha Potyltchaie 1 
Uon. London 7 

SIB.— Why dota pvUtiif an empty cup lo a pie pnnei 
Juice ? Because when the pie becomes hot. tlie air 
cup becodUng expanded by the taeai. is forced oat bel 
adge, sad whtn Uw pit wols. tka Jnloa Sowi op^an) 
the vacuum oceadcNied by the •nallportiooaf h«>i sir n 
lag btoomlnc eokt. aad thierefMe cootraetiag la balk. 
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PROFESSOR OLMSTED'S PATENT STOVE. 

Stovbs, by which are nndcrBtDod closed fire*p1acr« 
for the bcatins of apartments, art; of two kinds. 
Pint, those which act bj rsHistion, that ia, being 
hot themselTcs, hcaC the air in their immediate 
neighbourhood, and thereby warm the apartment ; 
■nd second, hot air stoves, or aucfa ai hare a eavttj 
or chamber turroundiuft the fire through which the 
air ram paAji, and thcrehy become heated. In thia 
Utter descripLiun of stove the air enters by tome 
a{trrtnre near the bottom, and escapes from the top, 
biding dissipated thence into the npartinent. We 
had intended in the present paper to show the con- 
•tructicin and relative merits of several atovea of 
both kinds bow in general use, but are obligt^ to 
postpone the subject for a short time, confining oar 
attention at present to the modification proposed by 
Professor Olmsted, which ia represented in our 
leading cut*, and which appears at first sight to 
possess some advantages. According to the pros- 
pectus issaed, it would appear to po«»e»s tvertf 
advantage and every perfection that a stove can 
hare ; but not to be ted away by advertiaemeuta, it 
is requisite to pay some attention to tbe construc- 
tion, and so ascertain, as far as reasoning and cv\- 
Gulotion can ascertain auch a matter, how fsr the 
appnratua deserves the patronage of the public. 

Fig. 1 represents the external view of one of the 
■tovea, and Pig. 2 its internal Btructnre. Of the 
exterior little or nothing need be said, and the pro- 
prietor forms them of various sizes and fashions, to 
suit the cireumstsnces aud wants of hia customart. 
The internal part is extremely simple. The oeatro 
of the three pillars is that ui which the fire ts 
placed ; this h a thin iron case, lined as to the p«rt 
where the Are ia placed with fire bnok — in order to 
ct)ualiae the heat the better, this material bring a 
good non-conductor. Tlie part of the cylinder B, 
therefore, where the fire is, does not become nn- 
etiuolly nor yet unduly heated. Thu, as is also 
tiie case in Dr. Amott'a stoves, no part becomes 
red hot. consequently no danger is to be appre- 
hended by contact with any thing around, and also 
the heated and close sme|l which usually accom- 
panies hot air stoves is avoided ; this peculiar smell 
arising from particles of animal matter, vapour, 
dust, &c.. which may be mixed with the air of the 
apartment, becoming burnt and volatilized by con- 
tact with a too-grently heated surface. C is the 
ventilator to regulate the draught of air to the fire. 
D the ash-pit. A A are two cylinders, containing 
ench an inner case, open both at top and bottom. 
These two cylinders are connected by two pipes 
with the centre, and have olfo each a chimney near 
the upper part, represented at E E, which cbimaeys 
meet each other behind at F, and afterwards con- 
tinue in one pipe to any distant outlet. It is to be 
remarked, that although E E and F in our cut ap- 
pear to be inserted, the two first into the inner cy- 
linder, aud F into the centre cylinder itself, yet 
this is out the case. E E are inserted Into the 
outer cylinders only, so that the tube A on each 
side ia without any pipe or other outlet^ and the 
centre cylinder has no outlet whatever, except 
through the side pipes reprcsentel). The passage 
and the cflToct of the fire is now easily ascertained. 
Th« fire is bat smalls and may be of coke or cinders, 
M that DO flame may issue. The heated air which 
passes through the fire, makes its exit from the cen- 
tre cylinder by the pipes connected therewith, and 
•oon fills the space between Utf oat«r and inner 



case of the side cylinders, procreding round l^Ai' 
as represented by the arrows. The draught of 
beiog very little, it is retained here for some 
till at length it escapes by the plpe« E E 
back. In oon»e<jQencc of the imier cylindemj 
being thus heated, a current of air is prodi 
flows up the centre, and of course Ijecomes 
in ita passage. Thus the centre of the ap| 
acts as a radiating stove, and the side parts 
ajr stores, all supplied by tbc same fire, and 
small a one, that according to the account 
patentee, from thrctr-f.irthings worth to a st 
worth of coke, (according to the size of the 
ratos,) is itufiicient for tweiity-hour«' cooamn] 
For tbc information of our readers it may 
qnisite to add, that they may see these atoi 
use at Stratton, Tucker, & Co.'s, C3, King 
Street, and there learn every particular of pi 
price, and maoagemtnt, it being no port 
duly to slate these particulars. 



PAINTING TRANSPARENCIES. 

(Continued Jrom page 'iZT, and concl 

3. Akt scene which may hove been sell 
a transparency, may be painted aa a 
view. The solemn stillness of the subject, 
ever, appears to accord best with a rain aud a 
of water for displaying the reflections. 

In painting a nioonlight view of this di 
the fine gradations of the atmospheric grey 
be carefully blended from the extremitira towi 
the spot where the moon is to be placed. Id (lit 
case of the paper being very thin, the perfect 
of the moon must From the firit be preserved cl 
while the forms of the floating clouds m 
carefully attended to so aa to render their 
QDce natural. On the other band, when the 
is Hufficientiy strong to allow of it, the fi 
both the moon and the douda may be taken 
proper gradations afUr the sky has been pahs* 
The same difference of management may be ado 
with respect to fluttering streaks of reflect) 
the play of broken light on the surface 
water — where it may ripple roond a stone, 
in small waves, or exhibit the changing 
a current, or the tricklingsof a rindet. 

It is most important to rcmnrk that, 
soever the tones of moonlight are, therv ts 
block : for in all cams where there is do 
direct or reflected, there is alwayi present an aeriall 
medium sulGciently luminous to preclude a geouioB| 
black tint, absolutely opaque, and which in 
Iran&parent painting cannot, on any account, 
admitted. 

In the case of the spray or foliage of trees, 
opportunity is aflbrded, in sach pieces, for pro} 
ing them with characteristic touches on the 
cither to increase a particular effect, or to co 
deficiency or mistake which may have 
the management of the sky. 

The student should not omit to pay 
attention to impart to the clouds, and 
reflection of the moon upon the water, sa 
an appearance as possible. The touches 
water ought to be made bolder and brighter 
preaching the frout of the pictore, in order tt 
preserve the keeping. If the nearest part rv^vift 
its brightness increased, a few delicate toudus ssaf 
be introduced on tAt other ndt of the pap^. 
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r»c« to kerp the light lubordinate to that ipvea to 
ikm KMioa. A few louche* may be given to the 
■iMTgist of the douilii ucanrvt lo the mDOU, to 
«sikiblt Um reflect«tl light ; in which case it is 
ttMCwy that there be Uttle Tamiab in the pencil 
bi rrrdrr t« malic the touches less powerful in the 
-^ing to a greater diitaoce from the mooo. 
I a mr>onlight view cooies to be ▼omiahed, 
uu mc^sa mny be touched on &ofh nJft of thr 
MfT, in order to obtain a greater degree of 
MUluicjr. 

i. The rsinbow is ■ subject well adapted for 
Cmwparaitt painting, and may be introduced into 
IH17 lattdftcape, though some views are better 
ttiapted ihsn othen to set off its effects. 1 n paiuting 
tiM rainbow itself, it wUl be reftuiiite to attend to 
tfm ftiJIowiti^ directions : — 

The fun must be understood to be at the bnck of 
Ibe spectator, and it ii necenary to reooUect that a 
nmtaow is never seen iii its highest lustre, except 
■pon ■ grey cloud. In a painting, consequently, 
Ak^ ■ rainbow is introduced, each particular 
onght lo be rendered subservient to the pnncipal. 

The arch formed by a rainbow i« a seiniclrcje, or 
>t<,ir,,- ntii^r dirmller scgmeat of a circlr, cnri'e!*pond> 
jmference of the sun, snd dependent 
-J, particles of rain, which reflect ttie 
Lot* uitiforoily in the order of red, the outermost 
color, orange, yellow, green, blue, and riulet. the 
i wi wrn o et r(»tor. 

Ai the effect nttst depend on the rainbow's bring 
anil represented in the scene, it may be adrisable. 
Id eocomcnoe by sweeping the arc with a pair of 
eonpasics, which will give it much truer thnn it i« 
possible to effect by the hand alone. The centre of 
the arch may he placed a Uttle below llie hoHicunUl 
fine of the picture ; and when the width of the 
%mr hu been determined, bo as to correi^pond with 
*k. ..th^r subjects of the picttire, two linra may he 
>4thin whkh six Ttrietics of tint have to be 

cd. 

TmiM of cinnine, gamboge, and Pmssisn bine, 
nay now be prepared, and trials mndc with thcui 
br thr purpose of ascertaining that each ia in 
•orordancc with the other in respect of power. 

Tile red tint mant be washed in smoothly, ^f^ ba 
to DCCMpy one-third of the arc from its apper edge, 
•■ytening tfaftint at the sides as the procesii gora on. 
The blae tint sbo«ld next be washed in on the 
kmer third of the arc, taking care lo sofleu off the 
•ilgef ax in the prceeding instanee. 

The yellow must be hud on Uk reoiaining, or 
vUdle third, and must hare the eilges sofletied off 
is a similar manner. 

If these sevrral softenings off hare been managed 

ia s delicate miuintrr. it will be seen, that the ytl- 

Idi* tint baring bem passed over a portion of the 

•c alxtve and over an equal part of the blue 

', Ihst a tint of orange ia the first, and a 

i:recn in the stxond instance, will have been 

rd. The parity and cleaniess of these two 

f orange and of green, will depend in a great 

n>e«fure on the correct softening off in the edges of 

tlie previnus tints. 

A lender tint of the red may then be paued 
»lonjr the lower edge of the bine, in onler lo coin. 
- • ' i* the tint of violet, which oomiiletcs 

the r«inl>ow. 

1^ u. uliy nhould arise in producing thwc 
levrral tiois by a simple application, they may bi* 
rrduectl 10 power 10 a« not to require being blended 
M the eOf^. The»« reduced tints must, of course, 



be repeated resjieclivrly till the retjuiaite blending 
into each other bo effected. 

It must be remembered, that the whole of the 
CKpnniled rainbow must not be painted with equal 
brilliancy, aa thia ia an effect never obserred in 
nuture, hut one part moat be much less distinct 
than another. 

When the rainbow itself has been thnt painted,, 
tlie eloudy atmosphere may be washed in, aoeording 
as the nature of the composition may indicate. The 
landscape mast Likewise be painted so as to htrrrao* 
nixc with and gire charaeteristic effect to the scene. 

In applying the varnish, it may be confined to 
the more brillisnt portion of the rainbow. It will 
be adrituble in this case to take hot a small portion 
of varnitth in the pencil, in order that it may be 
grnduAlly ethansted before approsching the less 
brilliant portion of the rainbow. 

5. The effftcl of fire>ligtit ia peculiarly adapted 
for transparencies, and is freqaeatly made choice of 
for this purpose. 

If the snbject selected be a distant view of Mount 
Vesuvius, let it bo painted expressly to represent 
the volcano under two different appearances. 

For the first, let the mountain be represented aa 
riewed from the sea, or across the bsy of Naples 
under s broad and luminous sky, strongly reflecting 
on the water in front. A number of veaseU may 
be introduced in the sea view, for the purpose of 
enriching the scene. The nmuntnio may be lepre- 
scntcd as retiring in accordance with Bl*rial perspec- 
tive, while it will be characteristic feature to have 
a streak of imoke issuing from the crater, and gra* 
dually mingling with the atmosphere. 

For the second, in exact agreement with the 
forms of the first, let another be psinted on a 
&e)iarate piece of paper, exhibiting an eruption with 
flashes of fire exploding from the crater, and bold 
masses of sulphury clouds rolling sway, or partially 
biding a brilliant yellow and fiery red centre. Tbe 
other parts must be subdued with purple or dan> 
colored tints, so as to gire the most striking effect 
by ooDtrast to the principal subject. This ■econd 
painting should be done on a sliicht frame, so lliat 
it may be attached to the bock of tbe first. 

Tlie varnishing may be confined to the fiery 
portion of ihe eruption, to its reflection in the 
water in the bay, and to such tourhes of brightness 
on objects illuminated by the fire-tight, aecordlng 
as the effects may be naturally indicated. 

In the first or tranqail scene, it will be seen, 
that the great breadth of light around the mountain 
and on the wnter, will admit the colors of the 
second, or eruptive ccene, to sppear through with 
an effect of coniiidrrable power. 

Any additions to the effect of the erttptire fire 
must bo introduced into thr second painting, ao 
that the first may be viewed as a day-ligbt scene, 
while the second, on being applied, will cause the 
whole to appear as a night scene. 

TheM five tmbjects, selected from those loost 
commonly painted in transparency, may furnish 
the student with hints that be ean improve upon or 
vary as circumstances may require or taste soggeal. 

Trauspareneiea may be shown to advantage by 
lamp ur candle-light, and may be elegantly adapted 
to fire screens or hand screens; and in namerona 
(ither ways may be rendered interesting and iustrac- 
live. 
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ON THE CAUSE OF THE INCREASE OF, 

COLOR BY THE INVERSION OF 

THE UEAU. 

BY SIR DAT1D BBBWSTKK. 

It bJU been lon^ knovm to all artists and toiiristn, 
tlut the ailorx of external objectii, aiid particuUrljr 
of natural scenery, are greutly aut^mented by viewing 
tlwm with the head bent tlown and looking bark> 
warda between the feet, that is, by the inversion 
of the head. The colors of the weatem sky, and 
the blue and parple tinia of distant mountain 
scenery, aretha-'i beautifully developed, The posi- 
tion of thchcJid, however, which I have describe>d, is 
a very iuconve-meiit one ; but the effect may be pro- 
duced, nearly to the same extent, by invertioi; the 
bead so far as to look at the landscape backwards 
beneath the thighs or left arm. It is not easy to de- 
scribe in any precise laugua^u, the degree of increase 
which the colorii of nntural scenery thus receive ; 
but an idea may he formed of it from the fact that 
the colors of distant monntains, which appear tame 
and of a French grey color vbea viewed with the 
bead erect, appear of a brilliant bloe or purple tint 
with the head inverted. I am not aware of any author, 
except Sir John Herschel, having attempted to ex- 
plain (his phenomenon. Hehas, if I rightly recollect, 
done this in his worfi ' On Light ;' but whetherit is in 
that work or not, 1 remember well, that he aacribea 
the increase of the color to the circumstance that 
the inversion of the bead causes the pictures of the 
colored objects to fall upon a part of the retina not 
accustomed to thi' exercise of vision, and tlicrefore 
less fatigued by the impressions of external objects : 
in the same manner as when we look long at colored 
objects, the brilliancy of their color or of any adja- 
cent object is greatly diminished. An incidental 
observation led me to susjiect the accuracy of this 
uplanation, and upon inverting the laodacape by 
reflection, I found that no increaae of color took 
place. 1 then viewed the inverted lanilscapc with 
the head inverted, and found the color to be in- 
creased as before. Hence, it appears that the increase 
of color is not owing to the simple inversion of the 
object, or to our viewing it under unusual circuin- 
ttances. That the auf^montation of tint is not owing, 
«a Sir John Herschel supposes, to the impression fall- 
ing upon a part ofthe retina not so much accustomed 
to receive such impressions, is obvious from the fact 
that the tint Is the same upon whatever part of the 
retfau the image falls ; and it is easy to see, that the 
my same part of the retina is affected, whether wc 
look at an object with the head upwards or down- 
wards, or in any other position, provided we look at 
it directly. In order to acquire some information on 
this subject, I requested a friend, who was unac- 
qnainted with any theoretical views that had been 
advanced, to make some observations on the change 
of color of distant mountains. The rc5ult of these 
was to convince him that the increaae of tint aroso 
from the protection of the eye from lateral light, 
owing to the position of the head when inverted. On 
submitting the opinion to etamination, 1 found that 
the tint was not increased by protecting theeye from 
lateral rays, evt^n to a much greater extent than is 
done by thcinvttrrion or inclination of the head; and, 
therefore, that this could not be the cause of the in- 
crease of color. In this perplexity about the cause 
of the phenomenon in question, I had an op)>ortuuity 
of observing the ijreat increaae of light which took 
place in an eye in a slate of inflmaimation. This in- 



crease was soch, that obj«%ts seen by the aound eyn 
appeared m if illuminated by twilight, whib thorn 
ae«n by the ineamed eye, seemed aa if they wnra 
illuminated by the direct rays of the son. AH 
colored f>bjects had the intenaity of th«ir colon 
proportionally augmented ; and I was thus led to 
believe, that the increaae of color produced by tha 
partial or total inversion of the head, arose from th« 
incrcaaed quantity of blood thrown into the veaacla oi 
the eye-hall, — the increased pressure thna prodneed 
upon the retina ; and from the increased srasthriir* 
thus given to the sentient membrane. Su^ 
observations have confirmed thia opinion, and 
I cannot pretend to have demotutrated it, 1 bii^zuu 
hesitation in expressing it u my conviction, that the 
apparent increa^ of tint to which 1 have rrferrrd, is 
not an optical, but a physiological phenomenon. \* 
thia is the case, we are furnished with a principle 
which may enable as not only to approciate faiut 
tints, which cannot otherwise be recogniaed. bat to 
perceive small objects which, with our beat telescopeit 
might be otherwise invisible. 



MACHINERY. 

Thi utility of machinery, in its application to ma* 
nufactores, consiata in the addition which it mokes 
to human power, tbe economy of time, and In tho 
conversion of substances apparently worthlesa iaio 
valoable products. The forces derived from wiod, 
from water, and from steam are so many ailditions 
to hamon power, and the total inanimate fore* thu 
obtained in Great Britain (including the commer* 
oial and manufacturing) has been calcolated, hf 
Dup'm, to be equivalent to Ibat of 20,000,000 la* 
bourers. Experiments have shown that the fart* 
necessary to move a stone on the smoothed OoOT 
of its quarry ia nearly two-thirda of its weight ; OB 
a wooden floor, three-filthi ; if soaped, one-nztb { 
upon rollers on the quarry floor, oncthirty-ieoondt 
on wood, one-fortieth. At each inorvass of know- 
ledge, and on the contrivance of every new tooL 
human labour is abridged : the man who oootriveA 
rollers quintupled bis power over brute matter. ThB 
next use of machinery is the economy of time., aa4 
this ia too apparent to require illustration, asid may 
result cither from the increase of force, or fnn 
both united. Instances of tbe production of VBla> 
able substances from worthless materials are coo* 
stantly occurring in all the «rta ; and though this 
may appear to be merely Ihr consequence of aciflS* 
tific knowledge, yet it is evident that «-ieocr caaBOl 
exist, nor could its Irosuns be made productive by 
application, without machinery. In the history ol 
every science, we find the improvements of its ma- 
chinery, tlie invention of instruments, to cooatitvid 
an important part. The chemist, the oatrooonicr, 
the husbandman, the painter, tbe sculptor, ia SDoh 
only by the application of machinery. AppUed 
science in all its forms, and the fine and useful arta, 
are the triumphs of mind Indeed, but gained tbnnigk 
the instrumentality of machinery. The cUflcrooea 
between a tool and a machine is not ca pable of very 
precise distinction, nor is it necesaary. in a popular 
examination, of them, to make any distinction. A 
tool is usually a more simple machiac, and gent' 
rally used by the hand ; a machine ia a coropla 
tool, a collection of tools, and freqaently put in 
action by inanimate force. All machines are in> 
tended cither in produce power, or merely to tmu> 
mit power and execute work. 
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Of tb« clnM at mechnnical ftgenta hj which motion 
li tmumittod) — the lerer, the puUef. the wed^e, 
^-tt has been demOD»tr»ted th.it no power U jpiinnl 
bf tliHr Ti»r. however combined. Whatever force 
y f ; ■'"' part, can only be nertcd at some 

Ot> < 'cd l>y ffictioi) uid other incidental 

ana whatever U gained in the rapidity^ of 
. ia oorapeoMted by the necmsicyor esert- 
Imt iJiiiTii.iial rorce. The*e two principlea ahould 
ht tme in mind, and teach ua to limit 

Qnr > thinf^ which are possible. 

1. Acrvmmiatitty Power. — When the worlc to be 

done require* mons Torce for ita execiitiDn than can 

bifntfftted in ChA time necewnrf for its comple- 

flO^ rreoarac mnat be had to aome mechanical 

— •^— » itf preserving and condensing o part of the 

•Tied prrvioualy to the commencement of 

'». This is moat frtqacntly accomplished 

b; a dT wheel, which is a wheel having a heavy rim, 

■0 that the ^catrr part of the weight ia near the 

dbviunference. It requires great power, applied 

fR aomc tiiiiCT to act this in rapid motion, and 

noving with oonsidcrable velocity, if ita force 

tnitod ooa point, its elfecta are cTceedingly 

. Another method of accamulutiog power 

a in raift^g a weight, and then allowing it to 

Jk man, with a heavy hammer, muy strike 

loeated blows on the head of a pile without any 

rffeet, bat a heavy weight, raiicil by machinery to 

Agrvater height, though the blow is less frequently 

twpmleA, produces the desired effect. 

S. fUfulottHS Power. — Uniformity and steadi- 
las Ln the motion of the machinery are essential 
koth to its success and its daration. The governor, 
li Che steam engine, ia a contrivance for this pur- 
pMe, \ nne or fly of little weight, but large 
Mribce, ia also useil. It revolves mpidly, and soon 
m a OQiform rate, which it cannot mm-h 
) because any addition to ita vrloriCy pro- 
i (THtcr addition to the rcsistuice of the air. 
Uod of Ay is geo'irally used in small pieces of 
m. and, unlike the heavy fly, it terres to 
instead of to preserve furco. 
8. fttcrfo^f r^ Velocity. — Operations requiring a 
trifling eirrtiun of force may become fatiguing by 
the rapidity of motion necessary, or a degree of 
riMdity m«y be desiroble beyond the power of mas- 
niUr artinn Whenever the work iuclf ia light, it 
~ -Mj to tDcreaae the velocity in order 

' u' I time. Thus twisting the fibres of 

vQol by the lingers would be a must tedious opera- 
tion. In the common spioning'Wbecl, the velocity 
(rf (hr foot ir- moderate, but, by a simple contrivanoe, 
<))•; ul' till- thread is most rapid. A band, passing 
*4UQ,t » Ur^c wheel, and then round a small spin- 
^ effects Ihts change. This contrivance is a 
Bwamon one in machinery. 

*. Pn'th'ufioH (if Velocity^ — This ia commonly 
itoiiircil (or the purpose of overcoming great resiat- 
uc^ nirli ■■riinll power. Systems of pullies alford 
torKrjj'U of this; in the smoke jack, a gn;atcr 
ie|tM:jty \a produced than is required, and it is 
*WiAire nodrrated by transmisaion through a 
•anbes of wheels. 

y, S^muting tif. Action of a Porct ti^trted for 

■•• f^ minute* over a large 'Pime. — Thiols one of 

lit common and usefol employments of 

try. The half minute which we spend 

t'tig up our watches it an eiertion uf 

><y the aid of a few wheels, is spread 

!.!» ;.^. ...> I'uur hours, A great nnmber of au- 
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tomata, moved by spring*, may be classed under 
this divisioo. 

6. Saving 77me in nahirmi OyerationM. — The 
proceaa of tanning oonaiata tn combining the tan- 
ning principle with every particle of the akin, which 
by the ordinary process of soaking it in a aolutlon 
of the tanning matter requires trotn six monttia to 
two years. Ify Inclosing the solution with the hide 
in a close resaci, and ekhausting the air, th^ pores 
of the hide being deprived of air, exert a capillary 
attraction on the ton, which may be aided by pret- 
lure, so that the thioke^t hides may he tannrd in 
six weeks. The operation of bleaching aflunb 
another esample. 

7. Bsert'mg Forcet too targe for human Power, — 
When the force of large bodies of men or animals 
is applied, it becomei difficult to concentrate It 
simoltaneoutly at a given point. The power of 
stenm, air, or water ia employed to overcome re- 
sistances which would require a great expense to 
nirmoant by animal labour. The twisting of the 
largest cables, the rollini;, hammering, and cutting 
of large masses of iron, the draining of mines, 
require enormous exertions of physical force, con- 
tinued for considerable periods. Other means am 
used when the force required ta great, and tbe 
space through which it ia to act is small. The 
hydraulic press can, by the exertion of one man, 
produce a pre-ssure of 1500 atmospheres. 

8. Ejcecuting Operation* too detieate for human 
Touch. — Tbe same power which twists the stoutest 
cable, and weaves the coarsest canvas, may be em- 
ployed to more odvsntoge thsn human handi, in 
spinning the gossamer thread of the cotton, and 
entwining, with fairy Angers, the meshea of the 
most driicate fabric. 

9. HegUtering OperationM. — Machinery affords a 
sure means of remedying the inattentiou of human 
agents, by iastrumenta, for instance, for counting 
ttie strokes of an engine, or the number of coins 
fttrock in a preaa. Tbe tell-tate, a piece of me- 
chaoum connected with a dock in an apartment to 
which a watdmian has not acoeas. reveals whether 
be has neglected, at any hour of bis watob* to pall 
a string in token of hta vigilance, 

10. Economy qf Materials. — The precision with. 
which alt oprrations are executed by machinery, and 
the exact similarity of the artldes made, produce a 
degree of economy tn the consumption of the raw 
material which is sometimes of great importance. 
In reducing the trunk of a tree to planks, the axe 
was formerly used, with the loss of at least half tbe 
material. The saw produces thin boards, with a 
loss of not more than an eighth of the material. 

1 1. The Identity if the Reemit. — Nothing is more 
remarkable thiyi the perfect similarity ^ things 
nannfactored by die same tool. If the top of a box 
is to be made to tit over the lower part, it may be 
done by gradually advancing the tool of the sliding 
rest ; after this adjufttmeut no additional care is 
requisite in making a thousand boxes. The same 
result appears in all the arts of printing; tlie im* 
pressions from the same block, or the sameropper- 
plale, have a similarity which no labour of the 
hand could prodncc. 

12. Accuracy of the Work. — Tbe accuracy with 
which machinery execntca its work is, perhaps, 
one of its most important advantages. It would 
hardly be poKsihle for a very skilful aurkroan, with 
tiles auii polishing sub»taiices. to form s perfed 
cylmder out of \ piece of steel. This proceas, by 
ihr aid of llw lathe dud the sliding rest, is the every 






SiS4 



MAGAZl>fE OF SCFENCE. 



dny emploTineiit of handred* of workmen. On 
these two tut adTantages of machinery dep«[ida the 
8]rttem of co\>jiag, by which pictures of the 
original maj be multi|iUed, and thui almost on- 
limited pains inaj be bestoved in producing the 
model, which shall cost 10.000 times the prii:u of 
each indWidual specimen of its perfections. Opera- 
tions of copjing take place, bjr printing, by costiog, 
by mouldiag, by stamping, by punching, with 
cLungatiun, with altered dimensions. A remarkable 
example of the arts of copying lies before the eye 
of the render in tfar»e prtgcs. 1. They are copies 
obtained by printing from stereotype plates. 2. 
Tliose plntt'H are obtained (liy casting) from moulds 
formed of pluster of Paris. 3. The moulds are 
copies obtained by pouring the plaster, in a liquid 
itatc, upon the moTeable types. 4. The typea are 
copies (by caating) from moulds of copper, called 
mo/Wres. b. The lower part of tlie matrices 
bearing the impressioni of the leciere or characters 
■Fft copies [by punching) from steel punches, on 
which the same character:) exist in relief. 6. The 
Levities in these steel punches, as in the middle of 
tlie letters a, b^ &c., are produced from other steel 
punches in which those parts are in relief. 



PREPARATION OP PIGMENTS. 

(Renmid from pagt 222.J 

OnCKNB. 

Oride qf Chrome. — This pigment exists perfectly 
formed in a naturni state; but hilherlo i( has buea 
fountl in such small quautitica that the supply is not 
sufficient for the demands of art. That commonly 
used in painting ia an artificial production, which ii> 
obtained from the decomposition of chromate of 
mercury by the artion of heat. For tliis purpose 
the chromate is placed in a small graduated retort, 
which is filled with it in the proportion of from 
two-tbirds to three-quarters of the TCbscrs dimen- 
■ions ; this is placed in a re\ erberatory furnace, lo 
the oeck of which a tube is attached, and to tlie 
outer end of this tube is fixed a sleere, or bag of 
linen, which is plunged into water to facilitate the 
oondeosation of Ifat; mercury as it vobtilizes. Ily 
ftlow degrees the retort is bron|(;ht to a rt^d hcut ; 
tha cbnimate of mercury is thtn decompuKd, aud 
changed into oxygen, mercury, and oxide of clirome; 
the oxygen disengages itself iu the stute of gu ; the 
mercury passes across the linen, and condenses ; 
the oxide of chrome remains in the receiver ; and, 
after a strong heat of three-quarters of an hour 
longer, the operation may be considered complete. 

Mi, DeloMaigne has discovered a process mure 
fiscile and economic than the precedmg fnr produciug 
this oxide of a fine greeo color, and of a uniform 
intensity. His method conj>ist« in calcining, in a 
cloae entcible, and at a red heat, equal parts of 
chromate of pottu* and of sulphur; then to waj^h 
with lye the grccnUli mass produced, to dissolve and 
carry off the sulphate aud fiulphurct of potass formed 
by the operation : the oxide of rhrome then pre- 
cipitates, and is obtained pure ftfler many washings. 
It is uot requiftiCe that the chromate of potass ahould 
be crystallized, to lake from it by these meana tbe 
oxide of i-hrome. Jl/. Delaattigne has succeeded 
equally niU in producing as fine a color, by calcin- 
ing with the sulphur produced by the cvriporuLian, 
fifen out by the solution of chromate of iron, 
heated with nitre, and which iron be bad previously 



asturated with the weak sulphuric acid, to prv 
tate the iilex and alumine which are often oamA 
with that metal. ^|, 

The oxide of dirome is chiefly used faJH 
paintinft. It may be employed io oil ; aooa 
but seldom happen, it must be attrihut«^d ti 
high price of tbe color, and also becaoae it bai 
much brillianry \ yet tt hns more body tbaa 
other of the green colors ; and thia ta aomet 
advantage. 

7>rra Verte, or Orfen EartM. — TTiia 
which is found on 3/on/e Bttiito, in the 
Verona, ia an unctuous earth of a pure gi 
which grows darker when mixed with oil. 
who analyzed it, found that it contained of 

Silex 53 parta. 

Oxide of iron 28 

Magnesia 2 _ 

Polasa 10 ~ 

Water G 

99 

The green earth of Cypma. whidi ba 
analyzed, is composed of the same element 
lag little in their proportions. There 
green earths, culled by the mineraJogtsta chtw 
which differ ftom tbe latter in thia respect,—- 
they contain alumine, but no potaxa. Green c 
is oft«n mixed with veins of brownish or nd 
ochre, which, of course, viU affect the oolore i 
there arc pieces found of one equal and bright I 
those, therefore, have the preference. Rub«!ns 
availed himself much of this color, not in 
landscapes only, but aUo in his carnation tini 
his figures of a dead Christ. It is evideul 
much of the glaxing is done with terra verte : I 
in fact, most useful in glaxing; because, ha 
only a thfn substance, it can be rendered pale 
small portion of white, but in tbe end it 
darker by the concentration of itA molecuh 
see in the greater part of Alexander V< 
works, for inatar>ce his dying Cleopatra, 
tints, which arc too green, and which cert 
not so originally ; it, thcrtfure, must be 
great caution. It shuulJ bo ascertained beforrh 
whether a mineral colorwill, in time, become da 
than when first laid on the picture. To oaeei 
the fsct, it isordy requisite to put a drop of oD I 
one of these colors in their natural stato ; and i( 
tone this givea to it should be more intense \ 
thnt which it acquires by being ground up, it 
fairly be concluded that it will attain to tbe a 
degree of strength whenever, having complc 
dried, its molecules shall have re-united aa da 
as it is possible. Umber, terra sienna, 
verte, are of thia class. 

VerdityriM.^-Thc acetic acid, (vinegar) 
protoxide of copper combine in several pro| 
the only one demanding attention is the abo4 
pound, forming the common verdigris of coi 
wiiirh is dintinguishcd by the terms French 
English, tbe former of which was for many y 
considered to be superior to the latter, Tbe prft 
method of prcpnring verdigris, in this country 
by forming alternate layers of -copper plates, 
woollen cloth tttfcped in acetic acid (the pyrvllf 
0U8 is generally employed) ; after a short time, 
ptntcs become corroded by the action of the a 
this is removed and the procras refi«ated, until 
plates ore dii^svlved. The French proecaa dU 
from tbe preceding by the employment of tJ 
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■aU htukt of tho Rrnjiet tifter the juioe bu been ei- 
pf y wwrl. ihr^ being moistened vith water or thin 
! in ■ wnrtn tem)>eniture, acetous fer* 
I commences; when this has taken 
ti<i4r layers of this rnrmonting mass and 
of fMl|kper are formed, which are afterwards 
io A manner similar to that described above, 
TV verdigris of commerce is frequently adolterat«d 
vith comoKHi chalk colored blue by sulphate of 
noppcT. Aa ■ {Hgment it is but KtUe employed at 
lb« prrsent day by artists, as but Uttlc dependence 
KSB «e pUced upoo it. 

Ctprtaiiiied Verdigrig, or Acetate of Copper. — 
TUs nbstance is combined of acetous acid and 
oiide of copper, to which the chemists have g;tven 
IIm: above appellation. It is prepared by dissotvlog 
TCrdi^iia in distilled Wne^r, evaporating; it, and 
tbcB crystaUizisg the solution. 

The painters, who lived at the time when the 
■ta were restorett in Italy, used this color; and 
Icwmartlo da Vinci, in his Treatise on Paintiog^, 
rh*p, .ti-i«., advises the application of rsmish to 
tbe biirface of the color as soon aa it is dry ; be- 
tame-, being a soluble salt, it would be earned off 
wkmvftx the picture was washed. This color, 
ground in oil varnish, is not soluble in water, 
I only use is in glaxing. The bright grc^ens 
hi some old pictures are made by glazings of 
Yet it is probable that the ancients knew 
*• green, tlie arseniate of copper. 
B»ie*a Green. — The following process for mnk- 
lhi*ir»lor has been published by its discoverer : — 
two pounds of sulphate of copper in 
of puns (warm) water, in a copper 
thru melt se|utratt-ly. also in warm viiit«r, 
hro pounds of potAss and eleven ounces uf whits 
ifscnic pulverized ; when dissolved, the liijuid ts to 
trred and changed into another vessel ; the 
arsenit-al solution is then thrown upon the 
le of copprr, addini^ only a little at a time, 
ng it con^untly ; when properly combined, the 
nrv is tn bu Irft quite still for some hours, and 
color is precipitated ; the clear liquid is then 
t«d ; opon the residuum some pints of warm 
ar« thrown ; this is to be well stirred ; it is 
•Dowed to settle, and is then decanted ; having in 
Ikis way washed the precipitate three or four times. 
It must be passed through a filter, and wben suffi- 
■Catty firm it is put into shape and dried upon un* 
■acd paper. . 

The above quantity ahould produce (Hm pound 
itx ounces of dry color. 

bf Lhis process, however, we are not certain of 
ifctiihiiii the some shade of color \ because the 
0am ol commerce does not always contain the 
Mac qaantity of alkali. In such a case there would 
U a waste of either sulphate of copper or of potass 
ital arsenic. 

Tu make the results more certain, and not to lose 
Bj of the materials, the acid of arsenic and the 
te of copper must be combined. For that 
the arseuii/ »buuUl be reduced to puwdr-r 
difMiWcd in a »ulticient quantity of water ; the 
Miiuti<jn is then to be mi^cd with a sufficient quan- 
tity of the sulphate of copper, one part of orscnic 
Io icfi uf Buipbate ; this wtU not make any prcd- 
^late : aome carbonate of soda or of potass is then 
diiaolved ; a very small portion of the arscnicutcd 
Copper is thrn to t>e put into a glass, and precipitated 
by onr or other of the two alkalies ; the result will 
^ow wbctbcr the shade of color is that rrquirfd ; 
if it be toi] j^Uon (which it wiU be if the proportion 



of ten of arsenic to one hundred of sulphate be 
exceeded), a fresh solution, of pure sulphate of 
copper is to be added ; the operation may be carried 
on either in a cold or warm state ; if the former, 
the color will be more pale ; if carrifd on to a high 
temperature, the precipitate will apfH^ar like sand, 
and it then crystallizes ; if caustic alkali be used, 
the color becomes rery dark and dries hart! ; it 
sometimes happens that thb color Is required to be 
uf the greatest inteoaity. Prepared by this method* 
Schcelc's green has a glusy fracture, and is difBoult 
to grind ; but If it be soaked in water and afterwarda 
allowed to dry gradually in the air, it will split into 
small pieces, and then it can be tritoiated mach 
more readily. 

In place of soda or potasf, Ute precipitate may be 
made with lime water ; but it requires a very great 
quantity to precipitate completely the arscnicalcd 
acdutlon, but tlie precipitate will be equally fine. 

Stteit\forth and Viemta GrecH, — For many yeara 
past there has been a very brilliant green (ton 
copper, known in commerce by the name of Vienna, 
Brunswick, or Sweinforth green. 

M. Broconnot, having aoalyied it, has succeeded 
in preparing it in the following manner : — 

Six porta of sulphate of copper are to be dis- 
solved in a small quantity of warm water ; then boil 
six parts of the white oxide of arsenic, and one 
part of potaas ; mix this solution by slow degree* 
with the first, until the effervescence Is quite gone 
off; it soon forms a yellow precipitate, rather £rty, 
greenish, and very abundant ; three parts of acetous 
acid are then to be added, so as to allow a trifling 
excess discoverable by the smell ; by alow degrees 
the volume of the precipitote diminishes, and in a 
few honrs it spontaneously forma a deposit at the 
bottom of the liquor (which is quite discolored) e 
powder of a fine green color, snd olightly crystaUtne; 
the doating liquor Is then decanted, and the preci- 
pitate is careTully washed. 

Dr. Liebig has published another proccat, here 
subjoined, which gives the same result. 

Some distilled vinegar is to be put into a copper 
SBttcepan, and, being heated, one part of verdigris is 
to be dissolved in it ; to this is added a watery solu. 
tion of one part of white oxide of arsenic ; these 
form a precipitate of a dirty green tint, which, for 
the beauty of (he color, must be got rid of; for thli 
purpose an additional quantity of vin^ar must be 
added, until the precipitate is again dissolved ; the 
mixture is then to be boiled; a new precipitate is 
formed in granular crystals of a bcauti^I green 
color ; the liquid is then drawn ofi', and the color 
carefully washed. 

If the floating liquor should still contain an excess 
of copper, some arsenic is to be added ; if only 
arsenic, then acetate of copper , or if it coittains aa 
excess of acetous add, this wiU serve to dissolra 
mure verdigris. 

Instend of dissolving verdigris in vinegar, erya 
tollized verdigris will do aa well, dissolved in water. 
The color prepsred in this way has a hlueish shade : 
if it is required to be more ydJow, theanenio matt 
DC increased. It miffht also be desirable that U 
shoald be of a deeper hue : for tliis purpose a pound 
of potass must be dissolved in water ; add to thla 
ten pounds of the color obtained as above, and heat 
the whole over a moderate fire. The color wilt soon 
be observed to grow darker, and take the required 
hue ; if boiled too long, it comes near the tint of 
Scheele's gretrn, but alwayais superior to it in beanty 
and brightness. The alkaline lif^uor which remains 



SoG 



MAGAZINE OF SCIENCE. 



after the opentioa may b« used in prep4iifig 

Sclieek'a green. 

Bmntwici Grten. — The two following proceMM 
^onl two green pigmcaUt, whicb sn: comniODly 
adletl BruDRviclc green5, although they bear no 
relation to each other chemicaUy. 

luto an; conveuieat ve»ael pour a Batnrated tolo- 
tion of manAteorammoiua»(MlainiDOuiac) to which 
add shreda or filings of meUUio cop|ter ; cork the 
v«*»rl sr^urcljT. and place it is a warm a|tartmeitt for 
three or four weeks, duriDg which time a portion of 
the copper «ill be converted into a grf«n powder ; 
this when sepirated from the unoxidixed copi>er. 
washed and dried, affords one of the best greens of 
this class. 

The uther prooess \n simplj that oF adding to a 
(uduuuu of sulphate of copper, bitartrate of potass, 
(cream of tartar) stirring the mixture after each 
addition, until the origin^ bine color of the solu- 
tion is destroyed, when the precipitate has settled. 
This, when treated in the u&ual manner, is an infe- 
rior pigment of the above clasa. 

Sap (irecn. — The pigment sap greea is obtained 
from tlie juice oi unripe buckthorn berries ; Oie ex- 
pressed juio^ lit ^trained and evaporated to dryness ; 
it is not uufrc^ueotly mixed with alumina to give iC 
body. 

f7b bt continued.) 

MISCELl^NIES. 

Dergamol Orangea. — The Bergaroot is a sort of 
citron, the fniit of which is Ahorter than that of the 
comnton cicroa. The eftsenlial oil coDtained in the 
cetlsuftlie peel is very odoriferous and agreeable: 
it ii extracted cither by pressing the |>ccl between 
the thumb and finger, over a plate of glass placed 
aloping ; or by iliktilliilion with water. 

The Italian and French turners are also in the 
habit of mttiiig n circle just through the prel, and 
carefully strippinf^ it oifin two hemispheres, turning 
these inside out auJ drying them. ^\lien dry, they 
are put od a mould, and their figure being corrected 
in a lathe, they ore used to line globular boxes : the 
powerful but agreeable scent of the j)ecl is commu- 
nicated to the substaacet contained in tlic box. 

Mnde tif tnaking Shtel Lead in CAtna. — The 
Chinese in manufacturing the thin sheet lead in 
which tlirir teas are imported into this country, 
conduct the operation in an exceeeingly simple man- 
ner. The laminie are not rolled, m from tlieir 
extreme thinner might be supposed ; nor even 
hammered, as the ippearaQce of the surface might 
indicate : but actually cast at once in the state in 
which we see them. Two men are employed ; one 
of them is seated on the floor with a large flat stone 
before bim, with a moveable flat atone at his Eide. 
His ffUuw.workman itajids beside him with a cru- 
cible cuntiiining the melted lead ; and having poured 
a sufficient quantity on the slab, the other lifu the 
moveable stone, and placing it suddenly on the fluid 
lend, prcsies it out into a Hat and thin jilnle, whicb 
he instantly removes from the stone. A second 
quantity of h»d is poured on in a similar monaer, 
and a sitnilar plate formed, the process being carried 
on with singular rapidity. The rough edges of the 
plates are then cut off, and the^ are afterwards 
ooldrred together for use. Mr. ^ addell, a Scotch- 
man, who witnessed the operation in China, applied 
a similar method with great ■uocesi in the foraatioo 
of thin plates of sine for galvanio purposes.— CsM- 
nei Cych/ntdia. 



Coloring Mwbh. — The art of coloring maibtai 
as as to give thetu the richest and most bmulifal 
tinta, has been recently carried tu great perfectioa 
in Italy, by M. Ciceri. A Bolutioo of idkrvtaaf 
silver penetrates into the marble, and prodaces a deep 
color. A oolotson of uitro-muriate of gold penetrates 
about the twelfth part of an inch ; it gives a beau- 
tiful violet purple. A solution of verdigris gives t 
clear green ; solutiona of dragon 'a- blood Ukewiot 
penetrate marble, giving it a beautiful rod. It b 
penetrated to a considerable Ibickuess by all aico* 
liolic tinctures of coloring wooda, suii-h as BraxiU 
wood, Compescfay. &:c. The alcoholic tinctnn of 
cocheuille, mixed with a little alum, prodaces • 
very beautiful bright color, which penetrates fcr 
into the marble, and makes it resemble the red 
marble of Africa. Orpiment dissolved in ammonia 
quickly dyes marble a yellow color, which becomes 
more vivid the longer it is exposed to the air. The 
solvent which causes the coloring matters to pene- 
trate hrthest into the marble, is wax. Verdigria, 
which baa been boiled in wax, and applied to mar- 
ble quite hot, penetrates to the extent of nearly 
half-an-inch, and produces a fine emcxnld. — Bit* 
luingham JoumaL 

Pettmne. — Tbb substance has lately bcieii a* 
tracted by ^^'i|rge^8 from the root of the CT sM w y e- 
lOM Pareira fParrira braraj, — a drug which hM 
lately been Introduced into the English phorma- 
cnpoeia. The root is to be cut into small portiana 
and boiled with water acidulated with solphoric 
acid, three or four times successively ; the deoocrion 
i!i then to be precipitated with carbonole of sods; 
tht; brownish grey prccipitnte is to be washed, drtwd, 
and boiled again with acidulated water : the solntioB 
treated with animal charcoal, Altered and precipitated 
with carbonate of soda; the yellow resulting preel- 
pltute is to be washed, dried, and treated with ether. 
This affords pure pehtint. It is colorless ; when 
water Is added to the solution in ether, a yellow 
trunslucid substance is precipitated, which is ptUt- 
iriwe— free from water. It tsuncry stall izable. with- 
out smell, sweetish bitter. It is a powerful ba«^ 
forming salts with nilphuric, muriatic, nitric, aoetiCy 
oxalic and tartaric acida, but none of tfae p«odoct> 
cr}-8tallixe. — Alhtm^um, 

Professor Wheatatooe, the inventor of the clec- 
tncnl telegraph which ia now at work on the Great 
Wt!5tem Railway, is at present at l^osels. wbar* 
be has been trying the new improvements he has 
introduced in bla apparatus. Mr. Wheatstonfi ha* 
succeeded in so simpti^ing his apparatus, that bs 
ba.<i reduced the number of wires employed to two« 
They are covered with caoutchouc, and inclowd ia 
tubes ; the principal thing to be attended to. Is to 
protect tbem from wet. The gnat objection whiek 
had been preriously made to these telegraphs was 
the difficulty of repairing the wirea, in case any 
should be broken or damaged, as it was sup p o s ed 
it would not be possible to t^ wlura the froctara 
was. This difficulty has been somewhat ohviitad by 
means of a small carriage moved along the Una m 
the telegraph. The place where the defect lies li 
indicated by a magnetic needle, whicb changes its 
poiidon the instant it arrives at the part where tbi 
connection is broken. Professor Wheatotxice coo* 
ceives that it is posilbb to eommnniratc with hil 
apparatus between Dover and Calais. He has beoB 
repeating hii experimenta at the^ruaaela oboerrw 
tory, in the presence of many adentiflc mcB.^ 
Intfntor't Advocate. 



hoMboM i—PrlnUA by D. r^AWw, f WUtt Hocte taae, MU* Eod.— puoliahn] t>y W. BRiriAiff, tl. Pattnwilw Raw, 



MAGAZINE OF SCIENCE 



SlnK 5ff)ool of arts. 



Nl-KDIR LXXXV.] 



NSW BDITIOV. 



[Pbicb IJrf. 



Fiff. 1. 




CUTTING THE TEETH OF CLOCK WHEELS. 



,->'^^'*^^H, 



lltl 



TOW tl, — NO. XXXIII. 




JPiy. 2. 



258 



MAGAZINE OF SCIENCE, 



CUTTING THE TEETH OF CLOCK 
WHEELS. 

Wc are nut aware of Buy book whatever, in which 
i« a ducription of a machine adapted to cat the 
teeth uf smalt wheels ; inuh, for example, as those 
belongiug to clocks, or inch as arc adapted to models 
and utLor pieces of small machinery ; and aa wheel- 
work is so imiversally wanted, and ready cnt wheels. 
if of any onnsoal description, so expensive and so 
difficoU to procnro. especially by those who reside 
at places distant from the nietropoliti, we doubt not 
that the acconot of a generally useful machine of 
tbii description will meet the wonts of namrroos 
amateurs and artisans, into whose hands our work 
may fall. 

Fig. 1 repreaenta the aide new of a wheel-catttng 
machine- 

FijC> 2 shows the same machine seen from the end, 
(the letters ore the same in both representations.) 
also the Torioua parts are In a rclatiTO proportion to 
each other, supposing them made of wood, the size 
of each, therefore, may he easily obtained — the 
whole being une-sixth of the size of the machine 
from which the drawings were token. 

A ropreseuts the bed. which consists of two 
ttheeks. ezoctly similar to the bed of a oommoa 
lathe. B ia an upright block of wood, which ia 
capable of a steady motion between the cheeks — it 
may have a wedge or other listening below it, to keep 
it steady, — when to be set to any portlcoUr distance 
it is moved backwards and forwards by meaua of the 
ocrew Q, which is turned by the handle R. C C 
rvpreieuta two anns, fitted to the aides of B by a 
^gla bolt, which not being screwed very tight, 
allows them aud all connected with them, a motion 
lip and down, without disturbing B. D D ore two 
pieces of wood scrcired npon C C, and so bared ta 
to allow an oxis bearing tlie large wheel F to turn 
between them — the axis passing through one aide 
and having a slioulder to it near the handle B, and 
borne on a pivot point at the opposite end. G is a 
small wheel worked by the loi^ wheel P. The 
same axis that bears the small wheel G, bears also 
the cutter H, which cutter is represented of its 
proper «ize in Fig. 3, — it is of lianlencd steel, and 
bears teeth like those of a saw, but not above half 
the size shown. It fiU on to the axis by means of 
a nut and screw as seen in Fig. 1. The axis itself 
is readily taken otT by loosening the thumb screw 
which holds it, it being borne oh two pivot points. 
There is a second II iu the first figure attached to a 
handle. — this handle is, when the machine ia in 
work, to be borne upon with the hand, iu order to 
bring the cutter lightly down upon the work. The 
spring J is placed so ns to bear up the same parts 
again when the hand is removed from the handle II. 
K Is a screw whicli is to be adjusted lo as to limit 
the effect of bearing down the handle, that the teeth 
may b« cut all of the same depUi. 

A second part of the machine is seen beneath. 
O is a spindle fitting into a socket ; the socket itself 
is merely a bit of wood fixed between the cheeks of 
the machine, with a round hole in it. The spindle 
has a shoulder resting on the socket, and moving 
round with a very atendy. equable, and regular 
motion, nnd bearing with it the dividing plate L, 
and the wheel to be cut P. The way in which this 
last is fixed on is easily seen by the figures. N la 
An upright stud bearing the spring M, which boa a 
point ut the further end. The dividing plate must 
br graduated with a certain range of circles, so that 



any particular number of teeth may be cut — for in- 
stance, if one cirr.le contains 120 dirioious, it win 
cut wheels of any of the following number r — ISO, 
60, 40. 30. 24. 20. 15, 12. 10. 8, 6, &. 4, 5. ondt; 
so also HO will cut 70, 35. 28. 20. 14, 10. 7. or 5. 

To use the above machine, screw on the vbed 
which is to be cut upon the top of the apindie O. 
Consider the circle of the dividing plate which is to 
be used, find fix it by the point of M, at the firsl 
mark to be u»ed. Now turn the handle R, so aa iv 
vrithdraw B to its proper distance, which will be 
seen by bringing the cutter U upon the work, 
so as to cot sway a small portion, when the 
H is borne down and the winch E is turned 
Thus cut the 6r*t tooth carefully to the proper 
depth, and when cut, turn down the screw K till 
it meets and rests upon the bed A. K and R xn 
not to be touched any more during the whole opf^ 
ration. To cut a second tooth, turn round tW 
dividing plate the proper distance. — fix M in a asv 
bole, bear upon the handle 12 and turn E as beloBib 
A third, fourth, and all other teeth may be cut la t 
similar manner. 

The teeth of the wheels when firet cnt will prcaoil 
the appearance of those in Fig. 5 — in order to nmod 
the comers of them, a second cutter is to be nW 
stituted in lieu of the first ; cbis being of the Atyp 
necessary and formed like a file, easily palisbea Ihil 
[wintsof the teeth, as by an operation similar to thi 
last they are mode tu pass one by one under it. 

Vig. 6, 7, and 8, show the points of ia4i 
different cutters, ax may be necessary for diflenat 
purjKMes. 



CREOSOTE 

la the most important of the five new chen i 

ducts obtained from wood tar by Dr. R^ i' 4 

The other four, paraffined eupinnf, picamar, aod 
pittacal, have hitherto been applied to no lue in tlv 
arts, and may be regarded at present at mere ana> 
lyticol curiosities. 

Creosote may be prepared cither from tar orfrna 
crude pyrolignious acid. The tar must be disiiiki 
till it act|uires the contistence of pitch, and at lbs 
utmost till it begins to exhale the white vapourtof 
paraiEne. The liquor which passes into the le u e i lW 
dirides itself into three strata, a watery one in th( 
middle, between » heavy and a light oiL The lows 
stratum alouc is adapted to the preparation of 
creosote. 

1. The liquor being saturated with carbonate cf 
potojth, ia to be allowed to settle, and the oily mft* 
ter which fluota at top is to be decanted off. WhOB 
this oil is distilled, it affords at first, product! HgMtf 
than woter, which are to be rejected; but the haa> 
vier oil which followa is to be separated, woakid 
repeatedly by agitation, with fresh portions of dSMt 
phosphoric acid, to free it from ammonia, then left 
some time at reat, after which it must be waahed bt 
water from all traces of ncidity, and finally diotiM 
along with a new portion of dUute phosphoric odd, 
taking care to cohobate, or pour bock the diatiUed 
product repeatedly into the retort. 

2. The oily liquid thua rectified is colorlev; il 
contains much creotxite, bnt at the same timeei^pasfl^ 
Stc. It roust therefore be mixed with potoah lye it 
1*12 sp. grav., whirh dissolves thecreosote. HkS 
eupione floats upon the surface of that solution, and 
may be decanted oflT. The alkaline solutic-n itto bt 
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to the air, till it bUck«Di by decompocitioa 
foreign maltcr. The potuh being then aa- 
with dilute •olphnric acid, the creoute 
fre«» when it maj be decanted or syphoned 
^•(iUed. 

3» Tbe trcBtment by potuh, mlphnric acid. Sec., 
btobi repeated upon the brownish creosote till it 
IHtfiM colortcts, or nearly lo, even apon exposure 
toiir. It moft be now dissolved in the strongest 
fObdh Ijre, nibjected to diatUlation anew, and losLly, 
K-di*ciiled with the rvjectioQ of the ftrst products 
oootain much water, retaining only the foU 
:, bat taking care not to posh the process too 

JaopcnatingQpon pyroUgnious add. if we dissolve 

' vulpbatc of kmU in it to lataritiun. at tbe 

tureof 167^ F., the crooiote oil will separate 

t upon the lurhce. It is to be decanted, 

for some days, during which it will 

a fresh portion of the vinegar and salt. 

saturated while hot, with carbonate of 

cad distilled with water, an oily liquor I3 

, of a pale yellow color. This is to be 

bf phosphoric acid* ftc, like the crude 

of creoaote from tar. 

ia apparently composed of 76*2 carbon. 
i^lndrogen, and 160 oxygeo, in 100 parts. It is 
^mj lOGttiog liquid, slightly greasy to the touch, 
toU of oolor, having an acrid burning taste, and 
■fAbk of corroding the epidermis in a short timr. 
UpOMases a penetrating dtMgreeable smell* like 
of highly imokiMl hams, and when inhaled op 
Cba nostrils; causes a flow of tears. Its specific 
parity, is 1.0337, ot 58* F. Its consistence is simi- 
■r to that of oil of almonds. It has no action 
the colors, of Utmus or tanneric, but com- 
ic white paper a stain which disappears 
ualy in a ftew hours, and rapidly by the 
MHe^tioa of beat. 

It boila witliuut decomponitioa at 398° F., 
f the atera^tf iMronietric pressure, remains 
fluid at \6'^ F., is a non-conductor of electricity, re- 
ftmrt* lJi;t;t i>owcrfully, and bums in a lamp with a 
nddj smoky flame. 

Whtn mixed with water at SH° F. it forms two 
fifferr^ui oombinatioui!, the first being a solation of 
1 part of creottote iu 400 of water ; the second, a 
ixHtioo of 1 part of water with 10 parts of 
It unites in all proportions with alcohol, 
ether, acetic ether, uophtho, eupionc. corbu* 
M of tnlpbur, Ike. 

Creoaoce diasolves a large quantity of iodine and 
pfcasfiborua, as also of sulphur with the aid of hest, 
Mtt ilqiosiCi the greater part of them in crystals, 
It combines with potash, soda, am- 
Ihne, baryta^ and oiide of copper. Oxide 
^■•rcury conTerts creosote into a resinous matter, 
vUIb itself ia rednoed to the metallic state. Strong 
nlahvic and nitric acids decompose it. 
Greoaote diasolTcs several salts, particularly the 
, and the chlorides of calcium and tin ; it 
the nibnte and acetate of silver. It also 
indigo blue ; a remarkable circumstance. 
Ito action mpoa aoimal matters is very intereatingr 
bcOagulaSa atbtimen, and prevents the putrefac- 
tin of bntcher'a meat and fish. For this purpose 
these substances most be steeped a quarter of an 
feaw ia a weak watery solution of creottote, then 
^ratited and huog up in tlie air to dry. Hence 
Bcicheobach bos inferred that it is owing to tha 
ee of creoiutc. that meat is cured by ^making : 
fae is not correct in ucribing the effect to the 



mere coagulatioo of tbe albumen, since ./VAnn* alone, 
without creosote, will putrefy in the rourao of 24 
hours, during the heats of summer. It kills plants and 
smalt animals. It preserves flour poate unchanged 
for a long time. 

CVeoM)/# exists in the tar of beech-wood, to the 
amount of from 20 to 25 per cent, and in crude 
pyrolignioQS acid, to that of 1^. 

It ought to be kept in well -stoppered bottles, 
because when left open, it becomes progrenirely 
yellow, brown and thick. 

Creosote has considerable power upon the nervous 
system, and has been applied to the teeth with ad- 
vantage in odontalgia, as well aa to tbe skin in 
recent scalds. Bnt its medicinal and surgical vlr. 
toes have been much exaggerated. Its fleah-pre* 
serving quality is rendered of little use, from the 
difficulty of removing the rank flavor which it im- 
parts. 



PRINTING FINE WOOD CUTS. 

As the method of printtng engr&vingi on wood, here 
described, Biiplies to what is tenned fine printing, it 
may be as well in the outset to define what is meant 
by this expresftton, iu ita application tu this subject* 

Fine printing, in this point of view, is the art of 
ubtoining impressions from an engraving on wood, 
of the surface and the surface only, so as to prodocc 
tbe etTect which the artist intended, in the highcac 
state of perfejrtion. 

After putting a block on the press, the workinan 
ought to be very gentle in the pull for the first im- 
pression, to prevent an accident, which has fre- 
quently occurred from thoughtlessness in this par- 
ticular, by making the pull too hard, and crushing 
some of the lines ; by avoiding this be will be safe. 
and can proportion his pull to the subject. He 
should alsa eiamine, previous to pulling, that Ihere 
be nothing on the block — no pin.s that he may have 
for his tynipan sheet, nor any needle with which ho 
may have been talcing out a pick. — Such pecidenta 
have happened, and caused great trouble to the co- 
graver, os well as loas of time and diaappointmeiit ; 
bieaidea entailing a character of ourelesaxiest on tbe 
printer. 

Neither the pressure nor the impression In on 
engraving on wood should be uniformly efinal : if 
they be, the effect that ia intended to be produced 
by the artist will fail ; and instead of light, middle 
tint, and shade, an imprr«ftion will be produced that 
possesses none of them in perPsction ; some parti 
will be too hard and blank, and other parts have 
neither pressure nor color eoongh, with obscurity 
and roughness, and without any of the mddncat 
of the middle tint, which ought to pervade great 
part of an engraving, and on which the eye re* 
podoi after viewing the strong lights and the deep 
shades. 

To produce the desired effect, great nicety and 
patience are required iu tbe preasman ; a single 
thickness of thin India paper, which U the paper I 
would always recommend to be used aa overUyn for 
engravings, is firequently required over very smoll 
parts, with the edges of it scraped down, for it is 
advisable that the overlay should never he cut on iba 
edges, but, even where great delicacy of obspc is not 
rcquu-cd, that it should be torn into the form 
wanted, which rciluces the thicknees of the edges, 
and causes tlie additional pressure to blend with the 
surrounding parts. 
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PuticuUr parU of Utc impression will frc<]UOiitIy 
come up much too strong, and other purta too wMk ; 
it will then be neccastiy to take out from betweeu 
the tjmpans a thtckueu of paper, and add an addi- 
tional tympon Bhcet, entting away those ports that 
come oi[ too bnrd, andscraptng down the edges; 
•craping nmij half tJie thickncsa of a tympan sheet 
in imall parts that require to be a litUc lightened 
will improve the impreasinn. 

The light parts reqnire little pressure, but the 
depths should be brought up so aa to produoe a fall 
and firm imprcselou. 

If block be hollow on the surfflce, nnderlajriag 
the hullow i»art will bring it up better tliau overlay- 
ing it, ut least so much that it sludl only requirr a 
thickness or two of paper as overlays. If a block 
be too low, it is advisable to underlny it, fur the pur- 
poui of raising it to the proper height, in preference 
to making use of overlays, for they act in some mea- 
sure as blnnkets. being pre&sod into the interstices, 
and rendering the lines thicker than in the engraving. 

It will be necessary sometimca, when the surface 
ol tlie block is very uneven, to tear away ports of 
the paper in the tj'mpan, to equalise the impression 
where it is too hard. 

The pressman will find it convenient to pull a few 
impressions while he is making ready, on soiled or 
da.naged India paper, for out of tliese ho can rut 
overlays to the precise shape and size thoC is wanted, 
M he will cuuitautly find it necessary to do so in 
instanofts where great accuracy is required in over- 
bying psrticular portions ; nnd in these instances 
he cannot well do without a sharp penkuife and a 
pair of good small scissors. A fine shiu-p bodkin 
and a needle or two, to take out picks, are also 
needful ; but be should he partirulArly careful in 
so using ihem as that he did no injury. The best 
way to avoid this is to draw the bodkin or necdJo 
point cautiously in the dirc<:tion of the Itnrs. 

Engravings that are in the vignette form require 
great attention to keep the edges light and clear, 
and In gcoeral it is necessary to scrape away one or 
two thicknesses of paper, in order to lighten the 
impressi<>D and keep it clean ; for the edges being 
irregular, and parts, such as small branches of trees, 
leaves, &c. itn^ting, for the purpose of giving free- 
dotn to the design, they are subject to come off too 
hard, and are liable to picks, which give great trou- 
ble, and are difficult to be kept clear of. Bearers 
leltcr-higb placed round the block, if they can be 
applied without the balls touching them, will be 
found advantageous : if they cannot, pieces of reg. 
let, pnstcd on the frisket in tlic ustul way, and tak- 
ing on tile furniture, must be substituted, bat the 
high bearer is to be preferred where it can be 
adopted ; these bearers equalise the pressure on the 
surface of the engraving, and protect the edges from 
the severity of the pull, which is always ii\iur)ous to 
tbe delicacy of the cvtemal lines. They also ren- 
der the subject more manageable, by enabling the 
pressman to add to, or dindntsh, the pressure on 
particular ports, so as to produce the desired effect. 

Vbea great delicacy of impression is demanded 
in a vignette, it will be found beneficial, after the 
en^raviiig is beat vrtth ink, to Uke & small ball with- 
out ink, and beat theexiremilies; this will not only 
take away nny superfluity of ink, but will be s 
zoenns of prcventiiig picks, nnd give to tlie edges 
lightness and softness, porticalarly where distances 
are represented. 

If the GKtremities are engraved much lighter thon 
tilt- central ports, underlays should be pasted on tbe 



middle of tlte block, which will give a firm 
pression to those central parts of the subji 
would save trouble to cause the block to be ( 
on the face, us it woold g;ive facility in obtai 
good impression. 

When highly fiui>hed engravings on wo 
worked separately, KooUen doth, howerei 
should nerer be used for blankets, u it cnw 
much impression ; two thicknesses of ftoaliil 
smooth paper, In Uen of it, between the tymj 
better ; iiometimes eren a piece of glased 
board is used inside tbe outer tympan. Th« 
mcnts onght to be in good condition, stretched 
of a smooth surface, thin, and of regular thic 
so OS to enable the pressman to obtain an ii 
sion as nearly as possible from the surface < 
the engraved lines. 

It is iodispeDsably neceasify that tbe balls 
be in the best order, tbe same as for the finest 
and the pressman should be very particular Li 
iug ink, distributing his balls, and beatJn 
block well, otherwise be will not obtain dear 
form good impressions. If the block be 
and it is worked by itself, he will find that I 
tiike ink more uniformly in small quantiti 
first taking ink with a pair of regular sised 
and distributing, and then taking ink frum tl 
work his cot wiUi ; and this more particalarl; 
be using a pair of small bolls. For this work he 
always to have the best ink that can be pro 

A large wood cut left on the press oil a 
very apt to warp ; when this hi^ipens, a goo< 
thod to restore it to its original flatness is ta 
on its fiice upon the imposing stone, with 
thickneasfs of damp paper underneath it, I 
place the flat side of a planer upon it, and f 
fire octavo pages of tied-np letter ; in the co< 
a few hours tbe block will be restored to its oi 
flatness. T^iis method is preferable to stoepi< 
block in water, which has tteen freqaentlyj 
for the steeping swells the lines of the 
and consequently afifects the Impression _ 
greater extent than this operation. For rHI 
the original cfTect, as it eame from the hands 
artist, I would carefully prevent the block erer 
wet with water, and, when it hud been worlcA 
form nitb types, would take it out before ttu 
was waabed. 

To prevent this warping during the dinner 
or the night, turn the tympan down upon the 
run the carriage In. and pulling tlu bar handle 
fasten it to the near cheek by the catch, when 
is one, or eUc by a chain or rope, or by a | 
tbe i>ar from the off^cbcek ; in iron preiiea ill 
is efficacious. 

However long a time boxwood may be kfl 
the log, it will always twtat and warp when en 
sUces for engraving, on acoomit of fiesh su 
being exposed to the air : largr blocks may fc 
stored to their flatness by laying them on a 
surface, with the hollow side downward, wsthoi 
weight on them, in the course of a night. 

When only a few proofs are wooti^ from i 
graving, good impressions may be obtained 
little trouble on India paper laid over it, ond | 
without the tympan. Tliis obserrntion appll 
small cuts, and those of a moderate size ; if| 
are wanted from large ones. It wiU be found a 
tsgeous to put die India paper for a few ml 
into a heap of damp paper. 

A fine engraving on wuud should never be br 
overvrith lye : the btiat method that i have fi^i: 
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u to wipe tbe ink off with a piece of fine 
doth damped with spirits of tarpratinc ; and 
4r ik dMNdid g«t foul in working, to clean with a 
iMuk ftndspihti of turpentine. It will be 
in pnctioe that Fpirit« uf tur|K;utiue take ofT 
k quicker, and aOcct the wood less, than anj 
article used ; and the facility with which the 
M afftin brought iato a working state, more 
oofopcniatei for the trifling additional expense 
%s DOtbinc more ic required than to wipe 
Iha aoriace drr, and to puU two or three impresBioos 
oa dry waste paper. 

*ne engrsTerv olwafg show an impresaion when 
Avblooku taken home to their employer ; and this 
fe^preuioo is taken in a manner, where the subject 
S» aot of a Urge siie, snch aa to produce a superior 
dbet to what a printer can with a press, when he 
ka* a Dumber to do, which are generally worked in 
a fbrrn with types, and i\ia price so low for printing, 
■a not to enable him to do justice to the subjects. 
lUa caiueit great disss tisfacCinn to his employer, 
■■) be ia DDAble to remedy the grievance ; for the 
o^^rer'a proof is obtaioed by means of a bnmisher, 
vteh one thickness of paper in addition to that 
pvfcKl OQ, »o that he can examine each part to 
Wi^ it up where it is required, and leave theotherB 
m delicate aa he pleaaes : be thus obtains an im- 
pre«tion from the surface only, perfect in oil its 
tb tlie beat ink that can be procured ; while 
... . ...iL-r gives dishatiafaction, because he cannot, 

ly of trade, perform im possibilities. 

, in hii work on Engraving on Wood, 
hi 1766, compitfus of a plan nearly 
^WUr being adopted by the Frrncb (engravers, with 
•Mcb he Ands great fault. The followiog is a 
feauUtionof tlic passage:— 

* Some engraTcrfl on wood have the knack of fa- 
fcriwAlng the proofs of their engravings far more 
Miosiely. and in a more tlattering m.iniicr than they 
JBlly ought to be ; and this is the means they 
nac of — they first take off two or thref, in 
Lo adjust one of 'hem to thetr fancy, and 
whicti they think will fATonr their imposition ; hav- 
ing »tJ'.cted it, they only beat anew the parts of the 
hlot k rUarged with shades and the deeper strokes, 
b MorVi a manner, that the lighter ones, distances, 
Ju-. \>Kuie nnh ItghUy covered with ink, in an far as 
luitbti'ii: i< 'ichcd lathe new bcaiin^, tht'y retain 
iDorc th'iii what was left by the preci-din^ im- 
ioA i tlie rcault is, that the new proof comes olf 
y delicate in ihose ))taceci, and apyLava 
ig In the eye ; but ivh<m this block is printtnl 
ijunction with the letterpress, the impressions 
LT in thrirnatural state, and totnlly diHW- 
tbst which they presented on delivery of 
vork. The strokes arc of one equal lint, barii, 
der«td of softness, and the distances are nncn 
lest delicate tbon the foregrounds. 1 shall risk little 
by saying that all the three Le Suera have made 
MS of this trick.' 

The preMCDan will find it an adrantage, if it be 
■eoeatary to du fuJl juxtice to an engraving, to have 
ftgood impression from the engraver, and place H 
k^iore him aa a pattern, and then arrange the over- 
Ufa, Jkc, till he produces a facsimile in elftict ; but 
Ih most Talnable lesson will be when he can obtain 
tt> anbtanoe of the artist at the press side, to 
him in nuking ready the cut; and 1 would 
lum by no means to be impatient at tlic tedi- 
of the opemtion, aihe will obtain more In- 
ftimation how to prndnce a fine impression by this 
Chaa by auj other meaoi. It will oIm ioatruct him 



how to meet the wishes of the draftsman and th« 
engraver, with regard to effect in a way superior to 
any other ; and will, with care sad attention, ulti- 
mately lead him to fixcdlence in printing engravings 
on wood. — Socttjf^t Diciionary qf Printing. 



HARDENING OP FILES. 

This is the last and most important part of file 
making. Whatever may be the quality of the steeli 
or however excellent the workmanship, if it is not 
well hardened all the labour is lost. 

Three things are strictly to be observed in hard- 
cning ; first, to prepare the file on the sarface. so 
OS to prevent it from being oxidated by the atmo- 
sphere when the file is red hot. which effect would 
not only take off the sharpness of the tooth, but 
rentier tlie whole surface so rough that the file 
would, in a little time, become clogged with the 
substance it had to work. Secondly, the heat ought 
to be very uniformly red throughout, and the water 
in which it Is quenched, fresh and cold, for the pur- 
pose of giving it the proper degree of hardness. 
Lastly, the manner of immer:fion is of great Import- 
AQce, to prevent the files from war{)iDg, which in 
long thin files is very difficult. 

ITic first object is accomplished by Uying a rub- 
stance upon th? file, which when it fuses, forms as 
it were, a romish upon the surface, defending the 
metal from the action of the air. Formerly the 
process consisted in first coating the snrface of the 
file with ale grounds, and then covering it over with 
pulverised common salt, (muriate of soda.) After 
this coating became dry, the files were hea^ red 
hot, and hardened; after this, the surface was lightly 
brushed over with the dust of coke, when it ap> 
peared white and metallic, as if it had not been 
heated. This process has lately been improved, at 
least so far as relates to the economy of the sidt, 
which from the quantity used, and the increased 
thickness, had become a serious object. Those who 
use the improved method are now cnnsuming about 
one-fourth thequantityofsaltnsedin the old method. 
The prureas fon9i->ts in dissolving the salt in water 
to saturation, which is about throe pounds to the 
gallon, and stiffening It with ale grounda, or with the 
cheapest kind of flour, such as that of beans, to 
about the consistence uf tbit-k cream. The files re- 
quire to be dipped only into this substance, and 
immediately hvuted and hardened. The grounds or 
the fiour are of no other use, than to give the mass 
cunsiatence, and by that means to allow a larger 
quantity of salt to be laid upon the surface, la 
this method, the salt forms immediately a firm coat- 
ing. As soon as the water is evaporated, the whole 
of it becomes fused upon the file. In the old me- 
thod the dry lalt was so loosely attsched to the file 
that the greatest part of it was rubbed off into the 
fire, and was sublimed up the chimney, without 
producing anj effect. 

The carbonaceous matter of the ale grounds is 
suppoitcd to have some effect in giving hardness to 
the file, by combining vrith the steel, and rendering 
it more highly earbooalcd. U will be found, liow- 
ever, npon experiment, that vegetable carbon does 
not combine with iron, witli suffi<:icnt facility to 
produce any effect, in the short space of time a file 
IS heaCtQg, fur the purpose of hardening. Some file 
mnkers are in the habit of using the coal of bamt 
leather, which doubtlesa produces some effect ; but 
the carbon is geocndly lo ill preptred ft»r the pur^ 
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|K>M, and tbe time of its opersdon no short, u to 
render the result in considerable. Animal carboa, 
wbcQ pruprrly prepared and mixed, with tlic aboTe 
hardening composition, ia capable of giving hardoeas 
Co the surface erea of an iron Ale. 

Thii carfoonaceoufl natter may be readily obtained 
from any of the soft parts of animala or.from blood. 
For Un<) jmrpoie. however, the refoae of Bhocmakers 
and currierB is the moit convenient. After the to- 
Utlle parta hare been dintilled over, from an iron 
■tlU, a brigfat Bhittine coal is left behind, which, 
when reduced Co powder, if 6t to mix with the aalt. 
Let aboat equal parts, by bulk, of this powder, and 
muriate of «oda be grouni] together, and brought to 
Che consistence of cream, by the addition of water. 
Or mix the powdered carbon with a saturated solu- 
tion of the aalt, till it become of the above conaist- 
cnce. Files which are intended to be very hard, 
•boutd be covered with this composition, previoas 
to hardening. All files intended to file iron or steel, 
partirularly saw filea, should be hardened with the 
aid of this mixture, in preference to that with the 
flour or grounds. Indeed, it is probable, that the 
carboDaceous powder might be used by its<:]f, in 
point of economy, since the ammontn of harttilmrn, 
obtained by distillBtion. would be of such value as 
to render the coal of uo expense. By memvi of this 
method the files made of iron, which, in itself, 
Sa uuHUsceptibl^ of hardening, ncquire a BupiT< 
ticial hardness sufficient for any file whatever. 
Such files may, at the same time, be bent iuto any 
form ; and, in eonflec|uence, are particularly uftefd 
for sculptors and die-sinkers. 

Hie next poiut to be considered is the bent me- 
tbod of heating the file for hardening. For thii 
irarpose a fire, similar to the common smith's fire, 
u generally employed. The file ia held in a pair of 
tongs by tlie tang, and introduced ioto the fire, cou* 
fdatjug of very small coke, pusliing it more or less 
into the fire for the purpose of heating it regularly. 
It must frequently be withdrawn witl» the «ew of 
obser^'iug that U is not too hot in any pait. When 
it is unifurmly heated, from the tang to the point, 
of a cherry red colour, it is fit to quench in the 
water. At present an oven, formed of fire-bricks, 
is used for the larger filei, into which the blast of 
the bellows ii directed, being open at one cud, for 
the puq^ose of iutroduolog the files and the fuel. 
Near to the top of the oven are placed two cross 
bar*, on which a few files are placed, to be partiJilly 
heating. In tbe hardening of heavy files, this con- 
trivance affords a considerable saving, in point of 
time, while it permits them also to be mure uui- 
formly and thoroughly heated. 

After the file in properly heated for tbe purpose 
of hardening, in order to jirnducc tbe greatci^t pos- 
vible hardness, it should be cooled as soon as pos- 
sible. The iiioKt mmmon method of effecting tin's 
is by quenching it in the coldest water. Some file- 
roak«rs have lH*en in the habit of putting different 
substances In their water, with a view to increase 
its hardening property. The addition of sulphuric 
acid to the water was long held a great Kcrct in the 
hardening of snw files. Af^er all, however, it will 
be found, that clear spring water, free from animal 
and vegetable uiaticr, and as cold as possible, is the 
best emulated for hardening files of every deacrip- 

tiOD. 

In quenching the files in water, some caution 
JO'ist be observed, All file4, except the half-ruuitd, 
luould bo immersed pcrpendieularly, as quickly aa 
poiaibte, to thai the upper port shall not cool. 



This management prevents the file from 
The half-round file must be quenched in the 
steady manner ; but, at the same time that 
kept perpendicular to the anrftce of the wat 
most be moved a little horixontally, in the diri 
of the round side, otherwise it will become en 
backwards. 

After the files are hardened, they are br 
over with water, and powdered cokes, when th 
face becomes perfectly clean and metallic, 
ought also to be washed well iu two or three 
waters, for the purpojtc of carrying off all the 
which, if allowed to remain, will be liable tc 
the file. They should moreover be dipped 
lime-water, and rapidly dried before tbe firv, 
being oiled with olive oil, containing a Litlk 
turpentine^ while itill warm. They ^M 
finished. ^| 



APPLICATION OP THE PIIYSICO 
CAL SCIENCES TO ARTS 
MANUFACTURES. 



BY M. BKCaCSaSL. 
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In (he rapid whiri which, at the preeent 
bears along the mental power*— in the midst 
most sober dally concerns — every one wifbea 
initiated into the tnysteries of natural phiI»»oph 
is eager for diacoverics in physics and in rbcoi 
ei^pecially when they promise useful applicati< 
the arts and manufactures. It is to discover 
this nature that I iTlafa to call your attct 
happy if I am enabled to demonstrate to yoi 
the numerous investigatioDS which have givn 
to them, may sometimes coatribate to the | 
good: but, before explainir them, permit n 
offer a few remarks ooDceming expciimcn 
general. 

Without the art of experimenting, pbyssei, 
chemistry, whoae alliance has been prodoet 
luch great results, could not exist : bur *.in^'' 
been brought to perfection, nothing hn^ 
arrest thdr progress: however, to ren. 
of physics popular, it must be presenti^al 
every obstacle. 

When a young myn sees, for the first 
inatrumentfl used in the study of physics, 
of whose ornaments frequently contends _ 
precision, he should ask himself whether this m 
may not be cultivated, with the hope of exlg 
its limits, without having at his dispoaal 
of acquiring similar instruments. This ai 
if he hfts no other guide than himself, wot 
ficient to deter him from devoting himaetf 
for which, before seeing a physical cabinet, 
a decided inclination. But if be consult the t 
of the philoflophers who have studied, fatlM 
and analysed natural phenomena, from GalUi 
the prrjwot time, he will be convinced thai 
greatest discoveries, with the exceptions, how 
of those which require very accurate measures, 
most frequently been made with instnimenufo 
of the first objecta which could be procured, 
which arc always at tlie disposal of him who_k 
how to investigate nature. Among a thai 
stances I may mention the following :- 

Galileo, at the age of eighteen, ditcoi 
isochrouiam of the Oflrillatiani^ of the pcn(l( 
observing the inriodiual and regular oiof 
lamp BUHpeiidcd from the roofol the churcl 
his nntivc place. 
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TorrioelU datcnvered the prvMure of tfao atiuos* 
ftwn by Bcuu of a gUa tube doted at one end, 
lOed mUh mereurf, ind rf Ter«ed in « bath of tUtt 

BfftlL 

ffViaklbi, io order to esUblisb tbc identily of 
Witb cleecHdty, teat ap a kite into the 



Volu constnicted the mOflt tdmireblc instrument 
vbicb the phyncal and cfaroiical wiences pusseei, 
«ith diso of lilrer, and little nmod pieces of damp 
detik dtapoaed in columni. 

Hauy, by the. aid of a koife and a bind nf coarse 

COWpiM, was enabled to find the crystaUioe sytiteiii 

rf vrwrj mineral nibatance, and cansef|uently iU 

nolemlar ccnsiitotioa. 

TinaOy, do we apply physics to the itady of natu- 

* nomau y Nature benelf beooffles the labo- 

•nd we haTO, ai ioctromenta, the Tariooi 

-^j...:^ profusely diffused over the nriace of Uie 

|Mm. Bjr nmptifying the means of invetti- 

ption, the $tudy of phyiics is rendered leas difficult ; 

tbM is saved, and tbas, life is doubled. 

la the expUoation of varies, the same simplicity 
riunld be kept op : for history teacheth ua that the 
'^■****** career of a man frequently is reduced to 
i frw general facts. Detailed works, executed to 
trme at these facts, remain laid aside in scientific 
RpertJiries, and may be compared to scalToldings 
erecb^ io order to raise a biiiUHng, which, the edi- 
ts «nc« hnished, are polled down. Hence it is 
ocieiitific life of a man may be summed u)i 
^Tords ; but these few words express eternal 
luperishable monuments of the genius which 
rercd them. TliUd, Kepler is known by his 
fkmout Uwp, the fruit of more thao^Cwenty 
Ubor, and which, in immortalizing him, 
Newton as data to find the laws of p-arita- 
rboM action extends all over tlie universe. It 
also, that Newton himwlf shines forth with 
It lustre, as having discovereil the composi- 
Ught, and the Uws depending on it ; and 
as having constructed the pile ; that (Ersted 
td great renown by having diecovcred the 
ciDercised on a magnetic needle by an electric 
itr and Mains, fur the discovery of the po- 
of light, by means of reflection. 
■' f ^ obtain such great results, which may 
ni few word8, experiments must often 
<: (id infinitum, and a host of detailed 
most be taken into consideration which pass 
\r*A in the world. 

! r general principles which should di- 

-'>phcr in hii tedioui investigations. I 

■ K'&s general questions. 

Ev^T] bninrh of physics has had its phases of 

tUrr. iij times of rppo*e. and its recrudescences, 

>>; tuma, have extended its limits. Since 

Alf a century, electricity has made rapid 

s and one cannot tell where its discoveries 

;>. which are alt stamped with the illastrioaa 

iiad, I may even say, in all parts of the 
-- an emulation among all philosophers 
<l its dumiuiou, wlijcb cannot fail to produce 
* beDcfiitiai results, as will be seen from the 
ifs made within the last few years. 
"<tifi ill nature are formed nf homogeneous, 
- ' ■■■'■ 'US particles, kept at greater or less dU- 
itction of forces, the agents of which 
I. e spaces which separate them : these 
foTCis arr, lu unoqpnizfd bodifs, heat, electri- 
city, affinity, and cahe«ioa ; and, in organized 



bodies, those wluch preside over the phcDomeiiA 
of life, and whose principle escape investigatioa. 
It ia, therefore, in these intermolecular spaces that 
the most mysterious, rnd I may add the moat snb- 
limc phenomima of oatora are operated. If the 
particles lose their natural pontioD of rqullibnum 
by any cause whatever, there retulta a host of phy- 
sical and chemical effects. To study the molecular 
constitution of bodies, with respect to the forcea 
which govern thii constitution, theae forces are takeo, 
separated, and put successively In the presanoe 
of the material particles, in order to detarmioo the 
mode of action uf each in their mutual rcladoo. It 
ia then recof^nized, tliat if electricity be not the 6rsV 
cause of heat and affinilica, it is, at least, indispen- 
sable to their prudnction, each of these fbroei beias 
ooable to exist without it. 

(To be coniinuei.J 



FUMIGATING APARTMENTS, 
mr pRorasBOR vaoadat. 

I iVAS called on to direct and superinti^nd the fuml- 
gatiim of the General Penitentiary at Milbank, in 
doing which some precautions and arrangementa 
suggested themselves, which I have thought might 
be uiefuUy made known for the information of those 
who mny have occasion to apply disinfecting agents 
to the punfication of buildings, either large or small. 

On examining a building to be fumigated, it ie 
neceuary to estimate the surface exposed to the in- 
fectious vapours, as well as the capacity of the 
structure. When the air of a place is impregnated 
with infectious matter* the surfiuc of the walls, &c., 
will absorb more or less of it in proportion as it ia 
more or less extensive, as it approaches nearer to, or 
is farther from, the soorcc of infection, and alio In 
some degree according to its nature. 

The geoeral arrangement of the Penitentiary was 
favorable tn its complete and perfect fumigation ; 
for, though of great magnitude, yet its division into 
smaller parts, as galleries, towers, staircases, &€., 
most of which were glazed, and all of which conid 
be cloM.'d by doors, so as to separate them from each 
other, rendered the successive application of the 
mt-ana employed easy and convenient. 

After deciding upon fumigation by chlorine, the 
next object was to ascertain the most favorable mode 
of applying it ; and I was desirous for many reason* 
of obtaining a gradual and succesiive development 
of the disinfectiiJK &gent, rather than a sudden and 
short one. Tho latter mode, though it would havo 
filled' the building at once, and probably very effec- 
tually, yet would seriously have incommoded the 
operators, and would also soon have disappeared in 
consequence of absorption by the limed walls, and 
from dissipation through apertures that would in- 
evitably remain unclosed in diflerent parta of the 
building: whilst the former mode by continiuUy 
supplying the di»infec1ing agent to the atmosphere 
of the place for a length of time, would enable it 
bftter to act on the bedding, clothing, and other 
articles left in the cells, and allow It also mure per- 
fectly to penetrate to every part of the building 
itself. 

The moterials used were those generslly employed, 
n&mely, cummon »alt, oxide of manganese in |k>w- 
der, and oil of vitrlul. Upon making experiments 
with thrse substances as furnished by the dealer for 
the fumigation, I fouud that a mixture of one part 
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(bj wdght) of common salt, and odc part of the 
ond« of oun^aaete, when acted upon b^ two ports 
of oil of Titriol prenoujilj oiUed with ooe part (by 
weight) of water, and left till cold, produced the 
bett restUti. Such a mixture made at temperatorea 
of 60° Pohr. liberated no muriatic acid ; bat in a 
few minutes began to ctoItc cUoriae, and oontinned 
to do to for four days. When examined on the fifth 
dty. and urged by beat, oo as to cause the liberation 
of all the chlorine that could be afforded by it, only 
a tmall proportion woa obtained. Soch a mixture 
may therefore be eoiuidered as baring liberated its 
chlorine gradually bat perfectly, without the appli- 
cation of any extraneous heat ; and is therefore very 
pr^er for extenure fumigation. 

The veooels in which ^e mixture is to be made 
should be flat, and such as, being economical, are 
least acted on by the chlorine or acid. Common 
red pans were used in the Penlteutiary ; for many 
being required at once, better earthenware would 
have been too expenuTe. They held each about 
four quarts. 

Preparatory to the fumigatioo, a quantity of the 
aalt was turned out, the lumps broken down by a 
nollct until the whole was tn powder, and then an 
eqnal weight of the oxide of manganese added, and 
the whole well mixed. The add and water were 
mixed tn a wooden tub, the water being put in first, 
then about half the acid added, stirring at the same 
time. When the heat produced had been dissipated, 
which happened in a few hours, the rest of the acid 
waj added, stirring as before, and the wholo Itft Lilt 
cold. The men u»ed m^-asurcs in mixing the acid 
and water, and wcrt told to uke rather less of water 
than of acid, nine measures to ten being nearly the 
qoantities required. Any slight depEirturc from 
these proportioDA would be of no consequence. The 
pans were then charged, each with about 3 j lbs. of 
the miied »alt and manganese, and distributed at 
proper intervals along the gnllericH, \c., care h&Ytng 
been taken previously to close the doors and wia- 
dovi's, and to stop with mats or rugs all apertures 
to which access could be had, especially key-hotcs, 
through which there wan any draft. The diluted 
add bring cold, was then carried in cans or jugs, 
and measured out in the proportion of 4|lbB. to 
coot) pan, Ibe mixture being well stirred with a 
stick, and Inft to itself. Tills was done without any 
inconvenience to the operator, except when the acid 
was applied too warm : there was obundnnt lime to 
go ft'om pan to pan, and to close tlie variuus galle- 
ries in succession. On entering a gallery a few 
minutes after it had been tl;u8 treated, the general 
diff'usion of the chlorine in the atmosplierc was 
■nffidently erldent. In half an hour it was often 
almost impossible to enter, and frequently on look- 
ing along the gallery (150 feet in length), the yellow 
tint of the atmosphere could easily be perceived. 
Up to the fifth day the odour of the chlorine could 
generally be observed in the building. After the 
sixth tht pans were removed, though snmetimM 
with difficulty, to be emptied and used elsewhere; 
and the place fumigated, had its windows and doors 
thrown open. 

It was estimated that the charge of each pan 
would yield about llh. of chlorine, or 5| cubical 
frrt. The whole quantity of materials used was 
700It.3. of commun salt. 7U0ths. oxide of manganese, 
aud 15Ibs. of oil of vitriol. The space requiring 
fumigation amounted to nearly 2,000, UOu cubical 
feet, and the surface of walls, floors, ceilings, fltc, 
exclusive of furniture, bedding. Sec, was about 



1.290,000 square feet. This soH^ee 
pally stooe and brick, most of which bad 
washed. The space was divided into 78 
150 feet each in leugth.andtowen, 
Ace, equivalent to about 13 goDeriea ml 
number of cells, rooms, &c., was nearly l! 

It was desirable for many reasons that tht 
tentiary should be fumigated in the most oneiee 
able manner, and the means employed were lb< 
applied to an extent probably fox beyond that i 
ed for the destmctioo of any miasmata that tt| 
witldn it. The proportion of chlorine evolred 
use and surface of the building may be ooni 
therefore as snffident for a ease of the most c» 
kind ; and, though the limits are goesaed at 
than judged of by sny wcU-foiuded mte, 
shonld consider from one-half to one-fotuth 
chlorine as quite sufficient for any of tlui 
casea where fumigatioQ is required. -J 

4 

MISCEL1ANIE8. " 
Blectrieal Clock. — ^A German artist, now in 
don, ia about to take out a patent for the inn 
of clock worked by dectridty. The vam 
which is remarkable chiefly for its extreme simfi 
is composed only of a pendulum, one btrge i 
two escapements, and a quadrature. Sudb a 
visible ports. We must suppose, however, 
pillion and s wheel form the cummunicatiou be 
this great wheel and the qaodratnre, though 
are not to be seen. The pendulum at each vib 
causes one of the tscspements to advance the 
wbecl one tooth, which after this movemea 
a paused making the dead second. As there 
metallic power to set the machine going, we 
on examining, what keeps up the motion — th 
pendulum (which is almojt out of proporticM 
the clock) descends into n cose, and there, ■ 
vibration, the ball or body, which is furoisbed 
a conductor, approaches alternately two pol 
which voltaic (liles supply their portion of e!cet] 
Eo that the pendulum, when once pat in di> 
retains it by means of the electricity alten 
drawn from the two poles. There can be no < 
that other interesting results may be obloini 
employing the electrical fluid as a motive p 
however slight the power which such an ageni 
serm capable of communicating. — Morning i* 
AdAnion of Gime. — Mr. Bevan has found 
when two cylinders of dry ash, 1 ^ inches it 
meter, wore glued together, and after twent} 
huuratom asunder, that 12')01bf. were rcquin 
the pur|>08c, nnd consequently that 71S Iba. 
required to overcome the adheaioo of one a 
inch of the glued surfaces. I1ie glue was A 
made, and the season very dry. Much sr 
powers were obtwned with glue wliich had 
frequently melted, the results bdog then fron 
to oGO lbs. Upon examining theaeparated su, 
of the 6r^t experiment, the glue appeared 
thin, and did not entirely cover the wood, 
estimation must be beneath the truth, 
subsequent experiment on solid glue, Mr. 
finds that the cohesion equals 4000 lbs. t 
square inch, from which he infers, that thr ap 
tiun of this »ubi»tance as a cement is lusorpti 
improvemenL 

The lateral cohesion of dry and seasoned S 
fir, cut dawn in 1825, was 562 lbs. per aqoaee 
and that of Memet fir, acrooi the grain, ^n 
to 6 10 lbs. 



fd su, 



A«.v.#njr:— /V'jnrtfif oy D, rnAHCu.9. W^iitt H«n» taac. Mil* En tf— I'ubllsliQd by W. asuiAiVt II, P.tsnwair 



THE 



MAGAZINE OF SCIENCE 



^nd ^c^ool of Stit0. 



KlUDEK LXXXVI.] SECOND EDITION. 



[Pricb Hd, 



rig. 1. 




^["MP^^I^T^ 









[S^iiArfoN; 



Fig. 3. 




GALVANIC APPARATUS.— BATTEKIES. 





Fig. 5. 



5C6 



MAGAZINE OK SCIENCE. 



GALVANIC APPARATUS— BATTERIES. 

(Regumini frmn page 98 J 

Trt^ NoK. LXI. Dutl LXV. we gave fignm and de- 
r< Ti|'i)oi)s of various ^Ivaotc clrcniU and battrriet, 
jiroi.''-rding with them in the order of time ftccordiog 
to which thry were inveoted. The present week 
we coDlinne the sabject to the more powerful ar- 
rangeracnts labKquentJy^ formcdf thit the sobject 
TOAy be rendered complete. 

BabingtOH*M Battery, (Fig. 1,) ii a troagh bt!> 
tery, more ctunbersome than ^t of Mr. Croick- 
■buiks, therefore leis aied than bis, though it 
pnasesacs Bome considerable advantages, particularly 
thb, that when Mr. Cruickthaiik'i battery ii once 
•et in action, it continaefi that action until the 
add it exhaosted ; gradually decreasiDg in power 
from ita being first t«t to work, and although the 
experimenter may be called away, or may hare his 
■rttention otherwise abstracted, be baa no means of 
•tupping Hi action for ■ time, until he may be ready 
to employ it. Also at the termination of the ex- 
]>rrimcnt, he moat immediately empty the liquor 
frixn the trough, or a useless expenditure of mate- 
rial is Ihe consequence. From these iuconvenienci-x 
Mr, Babington'a trough is free. It consists of a 
■qoare wooden box, divided hy partitiona of glass. 
The plates are screwed or soldered together in pairs 
of oopper and xinc, in such a. manner that they 
can be lot down into, or taken out of the trough 
when required, when they may be suspendvtl un 
boukn prepared for them ; another adrantage is that 
ihi^ jilates may Ik; elruned when requisite. 

WatloMtoH^a Hattery, (Fig. 2.) Dr. WoUaaton 
fVfgnted a great improvement in the battery, by 
•urroanibog the sine entirely with copper, or rather 
ptaoing copper oa both sides of it, by which means 
• very great incnMse of power was obtained ; so 
flnperlor in efficacy indeed was this arrangement, 
thut until rery lately its employraent was very 
geucml. The lower Iroogh is timilar to that of 
Mr. Uabington, or still better is made of earthen- 
ware, the partitions being mode with the rest of 
the trough and of the some material, usually di- 
vided into 12 cells, for as many pairs of plates. 
The compound plates are formed thus :— A piece 
of zinr in rant about n (pisrterof an inch thick, with 
a square elbow nt top ; upon this, at the four cor- 
ners, are placed four Uttic pieceaof wood, toprvvent 
the sheet of copper which passes round it without 
t(JUvhin^ it. The sheet of copper Is cut of the 
Bime width as the zinc, but about 2 inches more 
ihiiii tluuhle of it in length, so that it may be 
wrapped round the zinc, and soldered the one edge 
to thu other, not touching the zinc any where. A 
tbong of copper also proceeds from tlus copper 
case to the plate of sine belonging to the next pair, 
and so on for the rest — a thong or wire projecting 
flunUy from each extreme plate. This collection of 
elements, like the loMt debcribed, may be removed 
from the trough, and relumed to it again at plea- 
sure. In all batteries of this description the plates 
are fastened hy means of screws to a piece of baked 
WO<id. 

IfarVa natttry.—Mr. Hart, of Glasgow, sug- 
gested fl modification of the lost battery, by cutting 
anil soldering the copper, so aa to form litllr boxes, 
capable tlipmFelves of holding the fluid. Thus the 
trough iUolf might be done away with. This was 
a great improvcnicut in some respects, but from 
the circumstance of the plates not being rcmoveablc 
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at pleunre, Mr. Hart's battery baa been bnt tiult 
used. 

All the abore battens were worked by 
them either with salt and water when a T«ry 
action was required, or with acid aod water mhm 
a more powerful energy was to be exerted. Wbst 
add it was better to employ has given rise to in«4 
controvcray, and even now there u a great dhcfil^ 
of opinion. Sulphuric acid and nitric acid havi 
each their advocates. The former of thc<se, fraa 
its rapid ootioa upon the zinc, and deoompoaitioi 
of the water, exerts a powerful energy ; bat it ii 
not long continued — the celli soon b«3ome looM 
with oxyde, and with sulphate of xinc, and tbc gal> 
vanic effect ceases- Nitric acid on the contfaif 
occ^iions a less sadden, and it may be said a kS 
energetic action, bnt it is longer oontinned. Frms 
a long eiftericDce we prefer I part nitric, aaA 
2 parts sulphuric acid in every 100 parts of 
or mixed acids abont a 30th part — the exact 
relative proportions are of little consequence. 
electro- magnetic experiments, where an acid 
is used, a itrmigcr solution is requisite ; 
lecturing or experimenting for a sudden 
the battery be rather weak, a few dropa of 8al[ 
acid dropped into the oeila will much aid 
experiment. 

All acid batteries ore temporary in their 
because the acid becomes saturated by one 
metals, and when that is the case it is no 
sufficient conductor for the fluid ; and what 
tiuitely of more importance, the oxyde prodi 
at the expense of the water in the troosfa 
becoming decomposed, and soon offering a 
impediment to a tme contact of the acid and 
By using instead of this a chemical salt 
an easy decomposition, this difficulty is 
of» and the battery works more equally. For 
pie, a battery being charged with sulphate of 
per (blue stone or blue vitriol.) the action i« 
up by the decomposition of the salt, and 
decomposition of the water. Zinc is oxydal 
before, but it absorba the oxygen from the 
of cupper contained in the salt, and no h 
rises. A consideration of this (act oad 
tending to the same end, occasioned tbote 
called sustaining batteries, to be invented ; 
which we goTt; un account in No. XX 
which we are obliged to refer our readers 
next battery, however, is one of the sastaiiiiiiif' 
and therefore we have made the attovu remorl 
are they out of place even among batteries of 
kinds, for the sostaining batteries ore of the otniosi 
value to the really scientific manipulator, notwilk 
standing the iovnitinusof Mr, Grove and Mr. 8a 
promise more ; but of them hereafter. 

De ta JZ«c*# Battery is a series of copper ocUi 
square copper boxes, differing very little, if at i 
from that spoken of as the invention of Mr. Uait. 
of Glasgow. Each box containa its zinc plate 
tbc Torions boxes are arranged along a square frmmsi 
and depend from it by lips or shoulders of copper, 
at the ends of them, as repreooaced in Fig. 3. bk 
to be filled when in use with a saturated aolutaoD of 
sulphate of copper, and as the decomposition ci 
the salt by degrees ronders tlic solution vreaker sad 
weaker, some crystala of the salt must at all tia 
remain in the solutioii. All other botterici may 
wtfrked with this solution, instead of add i 
water, and they become thereby constant battcrles« 

Grore's Battery, (Fig. 4,) we need ^carcelj al- 
lude to, became it ia folly dMchbcd in No 
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llw present figure Bhowi the various 
w aod afTmngement. CoDKiiiering esch 
M Mpanteij, M u thas coiutnicted : — 
nmon jelljr pot ; nut withinside 
of tine, (without « bottom ;) next 
of ibe Bune khape u the jrlly pot, 
and made of a poroui lubstancct 
-pipe day, common day, Ace, un- 
of thti is a piece of platinunu In 
part of Ihia arrangement, dilute acid or 
Iter it poared, while the inner vetsd is 
•trong nltHc acid. The action is very 
Ibr an hour or so, when the nitric acid 
■hauated, and must be renewed. A very 
imicoce alio attends thu battery in it5 
He, and that is the very naxiomt fumes of 
i whJdi ariae from it while in action, and 
r to dothing, furhiture. Sec, in renewing 

Enitiatcd will now perhaps ask three ques- 
ai we write for such, it becomes lu to 
them. Firvt— Why is it that this botCery 
pcmerfnUy ^ Secondly — What is the 
bnier vesad ? And thirdly— Why must 
lie porous ? We will answer Ibrsc ques- 
order. It must be porous, 
it ngt so, the galvanic fluid could not 
one metal to the other, and which is 
bo form the galvanic carrenl, as Mplniwd 
^pert. (See No. LXI., Part l-l.) Tlir 
inner vessel is two-fold, first — to separate 
kit liqnids : and, secondly — to prevent 
fif the metal which is decomposed, from 
foa the other metal, and in those butteries 
I salt is ascd, this deposit is mostly con- 
• The 6rst tiuestion, which inquires the 
the superior power of Mr. Grove's 
iIm easily answered. All metals vary from 
' In their gdvanic influence, and when any 
Bonpoaed by gdvanlam, the constituents 
My arrange themselves, or arc attracting 
In* fides of the apparatus, according to 
Blar kind of metal of which if. consists, 
le, if a battery be made of copper and 
i if water (which consists of oxygen and 
be decomposed by it, the hydrogen will 
atrscted to the silver, aad the oxygen to 
h^but if a battery be made of zinc and 
oxygen will no longer attarlt itself to 
but to the zinc. If u battery be made 
ttlver tlie action is atill more energetic, 
is a itill greater difference between 
metala— one of them (the rinc) very 
raing oxidated, the other (the silver) 
upon with difficulty ; and in all batteries 
the greatest diffcreuce possible be- 
netals — and as ziuc is more easily 
any other, and platinum acted npon 
test difficulty, it follows, of course, 
inioo wilt form the strongest battery. 
WtBatifry. — Not to dwell too long upon 
fty-eitended article, we will merely refer to 
F ft icpreaentation of Mr. Smee's battery, 
pwe 22 of the present volume, for a fiUl 
I by Mr. Smee himseir. as copied from a 
pablished by thst gentleman, and which 
Cugh en inadvertanre, was omitted to he 
'We would only add to this account that 
|ilntea there recfmiroended, may be made 
tovered with silver-leaf, laid on with gold- 
Ubat the ptotinum may be commimtcated 
^ immrrsing each in a solution of chloride 



of platinum, or by the dectro-typft process— In both 
cases, tlio platinum, we believe, adheres to the 
silver very slightly, and more resembling a blaak 
powder tlion a metallic substance ; at least this Ja 
the result of our own experiments. 

If we were asked to rvcommcnd any particular 
battery, or in other words, as to the relative merits 
of each battjrry, wo should be obliged to give each 
some particular merit. If the inqnirer require a 
battery for chemical decomposition and to study the 
laws of the science ; the sustaining battery Is indis- 
pensiblet it Las n</rival in this department. If the 
inqairer be about to construct locomotive carnagea, 
or require a strong power and little weight, then be 
would recur to Mr. Smee's. If he required an 
apparatus but for an hour, for private amubement, 
he may use cither this last, or if the fumea would 
not be detrimental, Mr. Grove's. 

We intended to speak also of a new buttery by 
Mr. Sturgeon, fonnetl of cast iron and sine, which 
sc«ms to pos:te«s considerable power, bat are obliged 
to defer the account till another opportunity. 



GOLD AND SILVER FISH 
Belong to the carp tribe, and form the species Cf- 
printu Auratut of Litincus, being known also under 
^le name of the golden carp, or dorade of China, 
where they are found in the rivers and fresh take*. 
Their singulariy splendid color, resides in the mem- 
brane immediately beneath the acales, which are 
bubject to singular variations. According to Covicr, 
there arc three varieties of gold and atlver fish ; 
namely, those which are at first blackish, but assume 
by degrees the golden color, then the silrcr fish, and 
lajitly those marked by rarioos shades of black, 
gold, and silver. According to the same author, 
the accidental changes in the fins and eyes of these 
fish, arise from the circumstance of their domesti- 
cation and artificial condition of living. They aru 
chiefly brought to this country from Portugal. 
Uread crumbs should be sparingly given to them, as 
it turns the water sour ; tltey will fsed on the aqua- 
tic plant Lemna, or duck's meat, and also on the 
small fry of otlier fish. Hawkins says they should 
be fed on bread and gentles, with fine gravd sprinkled 
at the bottom of the globes, changing the water 
frequently. Others recommend a few millet seeds 
evury three or four da^s \ but the d^ee of feeding 
flcrms to depend ou the kind of water supplied, 
whether hard, or impregnated with vegetable matter, 
or nuimolculte, and also on the frequency of chang- 
ing it. 

In the spring. If small faggot-shaped bundles of 
twigs of vrillnw. abont B inches long, be placed in 
the water, their tendency to vegetate produces an 
adhesive filmy mucilage, very favorable to the pro- 
tection and the eventual maturing of the spawn. 

On h'cepini/ Goid and Silver FUk. — We have 
extracted, from the " Domestic Mt^guxint" the ful- 
lowing; article ; — 

" Having for three or four years preurved several 
fiiU thutwere prescntetl (o us, a few practical hmts 
to thu.se who may be in posscasion of those foreign 
beauties, and unskilled in their mnnagement, may 
perhaps he acceptable. The largest globe that 
Loudon could fumiah was provided. New River 
water, tij the extent of three gallons, was given 
ever;^ day.; and as the globe waa emptied and re- 
pteni!>hv(l by means of a ayphon, the Hah were not 
disturbed. It is usual to catdt tiie little delicate 
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creatures, eitberwith tba hand, or io a net, ia order 
to remove them, while the water is being changed ; 
bot this methcxi. however trnderly managed, tern- 
fiiM, and Bomcximcs injures tbem. A frequent cause 
of thrir dentli, h Injadicious food, ood too much of 
it ; brcAd killfi Ihcm, and biscaic u acarcelr to be 
trofittid, because tlie materials of which it i» com- 
poud are not alwayi pare. Foreign Tcrniicelli, in 
minute porlionx, given at iutervala uf two or three 
days, is the very be«t Dltment. 

Water contains so much noarisbment, that If it 
ht dionged uvcr^ day, little fodi need be given in 
addition. 

Tlie most proper situation for a globe of fish is 
near a window (whidi in fine weather should be 
Qfen), but nut in tbe dhvct ray» qf tkeaun, be- 
cause the spherical figure of the water, caused by 
the glass, may tend to form a burning lens. 7*Ae 
centre i^ a ffreen basket Jiotttr ttand trith prfttie 
plantt on each tide, ia a most elegant asTongprnent ; 
at tbe bottom of tbe globe two or thret! »lti-ll>i, and 
a piece of red cond, may be introduced with admi- 
rable effect ; they offer a double sdvantsgc, for Lhey 
eODCcal any uu^httiness caused by sediment in the 
water, &c. 1 hare seen moss introduced, but as it 
ii not an aquatic plant, it might prove dt^tostefid, 
if not inimical to the fish. When the globe requires 
to be cleansed, wbich mny be about once a week, it 
will be requisite to employ a net, in ordtir to remove 
tbe fish ; this may be made of gstizu, attached to a 
long piece of whalebone, bent round ut tbe end, to 
form the receptacle, lutowbicli one jUh at a time 
sbould be introduced, and lifted gently from the 
globe into a large bowl." 



ELECTRICITY OF HIGH PRESSURE 
STEAM. 

fTVow the PAilaeoyM&al Ma^aximM.} 

A vxnr singulsr phenomenon, tLs. tbe producUou 
of electricity by two steara-boilen, has been ob- 
germed in this neighbourbood within the last few 
weeks, the particulars of which I bave much plea- 
•ure of transmitting to you for publication in your 
valnable Journa]. Tbe boilers in question are situ- 
ated at Cminlington Colliery, eight miles north-east 
of Nrwrnillc, wbrrv they supply steam to a high- 
pm^iire iMinine of '^H-horwi power, employed onlbe 
«s||giin>\vajr to haul full and empty waggons to the 
i«ip id twu Inrltiifil pliinri, K'ndutiK tu the Colliery 
tin ' ' I lo the river Tync on tbe other. 

*l\>- hkal, with rirculnr rndf, each 

1" '" ' 'ivr fi-rt diAmrtrr. They 

• •■ 111 an rtdjncrnt pond by an 

ll " diameter, and the steam 

\{\*y |<H*dtti>« u vuuvrytd to the working cylinder 
b« <iilt*>r Irmi plpea, «li Inches diamrtrr, which 
|ill' ' ■ « illnw't mrtallle romnmrdcation be- 

tn >'f ihr iHdlrri. Ily inenn* i>f nppro- 

(" ilir itram la lupplletl tu Ihr rjrlindrr 

f^"' ' ' "1 ilirr boiirr at plraiurr. A pipr, two 
III* !ii < .ihun.tii, li'adi fnim the liottom of one 
boilor on the uotilJ.- of ihr brick-work to the asb- 
jdl, thnmgh which ihr seiliment de]io«ittHl by Ibo 
water t* c»c(!a»ioniiI]y blown from oi>e of Scoti'a pa- 
tent collectlnit rones, and a similw pljK* is attuchod 
to the other boiler. The boilers are set in hruk- 
work in the omin) way. the fires below, with tlurs 
reaehinff all round, «nd pai«in( into the chimnev 
elioiothc niiu«l iniiinef. The flora an.- oorered 
rtth large flat brick., mq4 \uVk9 epact |>cCwecQ the 



boUers the two flues are neceaaarilj seps 
brick wall. The aafety-Talves are atUcl 
boilers by flange joints ; and between the 
to render them Btcam-tigbt, is placed a rii 
plaited hemp covered with a cement of litharge, 
and linseed oil, mixed ap togetber.and when a] 
of the consiifteuee of glaziers' putty. This ce 
as it soon becomes hard, is used about tbe e 
for ateain joints which occaaiuoally fail ; bat ■ 
joints of the pipes are made of iron boringi 
sal-ammoniac, as is ordinarily employed by ta 
Wrights. The steam is worked at a pi 
thirty -fire pounds per iach. 




Hie joint between the top of one of 
sod the seat of its safety-valve had given 
Bteam was lAaning forcibly through thii ape 
when on Tnesday, September 29th last, the ei 
man, Willism Paltrn«on, while standing wit} 
current of steam blowing upon bis legs, tool 
of the weight attached to the lever of (he s 
valve, tP try the strength of the slcam, whi 
foU a peculiar jiricking beucation in the ends 
fingeri, but as the steam prevented him from i 
distinctly, he Uiouiqht he had merely struc 
fingers rather tioddenly against the 
Friday, October 2ndf on taking hold of 
he again felt a tcnsafion in his fingers of 
kind as before ; and on Saturday, the 3rd, 
ing tbe weight., this «ensiition naa str 
more distinct; so much so, aa to arrest his 
and lead him to mention it to nime other 
employed about the engine, who all hai 
weight, and convinced themselves that ifaer 
something abont it very unuiual. Daring LIm 
they were thus employed, Patterson appUa 
finger gently to the Irveri and perceived a i 
This was repeated by the whole parly, and 
soon found that sparks could be obtain<;d froi 
part of the end uf ths builer, as far as the ralve 
the steam-pipe connecting the two boilcn, aa 
horn the pipe through which the sediment 
Bs already described. They observed fo 
while itandiug in the volume of steam 
the joint, and touching the boiler, these i 
were always mnch stronger than when the 
was touched by a person not in tlie current of 
tssuiog from the joint was very Klroug, the | 
expoird to it being probably partially insulati 
standing upon the dry and warm brick-work 
rounding the boiler, gave strong sparks to \ 
out of the current on bringing bis hand to tl 
and once or twice they felt, under these di 
atancea, something like a slight electrical ■ 
It may be observed, that at thin time the wi 
was exceedingly fine and dry. It was not 
f<ire the engineer of the coUicry, Mr. 
hc<vtine Qcquatntrd witli these circui 
his first frcUng was to apprehend that 
was in danger of czplodiogr far, as he 
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thnv w%i fire no tb<* ontsiiU of the holler, be did 

rt^ innw uhar thcrc might be withiii." He accord- 

' itasTfl. linwkt'i, of G«tes))eA<l, whv> 

. for A person to exuoioe it, and Mr. 

r maiuger in that department, weot 

•il&j, the 7th infit., for that purpose. 

11> :< iiit opinion as to the safety of the boiler, 

lu'I MtunieJ tnnch surpriMd at the phcaomenon it 

[- ' I < Tha stni^ar circamstaace of n stenm- 

rlecthcal sparka, and giving ahockitr 

'' • be Qoiacd abroad; and m;^ friend, 

Mf. hcur)f Smith, of Newt-utle, wlio had heard 

thct£couDt both from Mr. Golightly and Mr. Mar- 

ikall, trrotc me a note acquainting roe with the 

■itier, anil dctiting me to go with him to fee it, 

iIurK i did on the lltb inst., and again on the fol- 

iDviag dajT, KiTing with us the second time proper 

ibctricaJ apparatiu. On our first visit, the boilers 

hi^ anplugged and empty, we merrly SAtiKtied 

■neKca aa to all the particulars of their setting, 

lib. already detailed. Next day, on oar arrival, 

nlimttd the engine at work, the steam up to a 

fnmre of thirty-Sve pounds an inch, and blowing 

of stronglf at Che joint in tlie lioiler. Tlic day was 

• Ifttle damp, but yet not unfavorable, and wo were 

Ubnaed on alighting that the indications of rl«^c. 

Inaty were »ery faint and weak ; however, we pr'>- 

casded to our examioatioo, of which the follon'ing 

il the result. 

I. Oa touchiag the boiler with the blunt point 
of a penkaife anywhere about the circuJar end, thu 
Vli|:fac or the safety-Tnlre itself, with the BleBoi 
strongly blowii^ ont of the joint, but with no part 
ol the person exposed to the volume of steam, no 
■park could be perceived whatfter. 

S. On immersing ooe hand in the cnrrent of 
flKam, aiiJ touching the parts of the boiler already 
^ammd with the jwint uf a penknifu held in the 
oOkt, a very minute but di9tini:t apark was per*' 
•ctTed„ and this occurred equally on all parts of tlie 
boiler, or safety-valve, within reach. 

3. By standing in the current of steam, so as to 
it to blow forcibly upon the person, the. spark 

larger ; it wu then one-eighth of an inch 

4. Oa holding a large shovel la the current of 
a fyt fii with one hand, fitid touching the boiler itith 
« penkniCe h£kl in the other, a spark was obuiucd 
ttffce-cighCha of an inch long. 

5. 7%e cap of a gold-leaf electrometer, the bot- 
tom of whicb was held in the band, wbs applied to 
tte weight, tl^e body of the operator being entirely 
wu. of the cnrrent of steam ; and no divergence 
waa producL'd whiitcver. 

6. The electrometer held in the hand had its cap 
applied to the weight, rhc other hand of the ope- 
nlof being immersed in tlic current of steam ; strong 
divergence was immediately produced. 

From this it was evident thot the electricity pro- 
eeaded from the steam ; bat as the boiler-house was 
damp, ao that insulation by glass could not well be 
preaerved, a cop[>cr wire was attached to the shovel 
already mentioned, the end of which wire termi- 
Bated m the end n choose, some yards dL^tant from 
Ae boiler-house, where was placed a table. The 
above! was held by Mr. Smith tn the current of 
atcam, with its edge about an inch and a half from 
the *)>ertore through whi«'h the iteim lmuciI, ond 
eha Kirr leading awny frum the shovel was influlatcd 
by bring sllached to »tn k» of sealing w«x hrld by 
Mr. Smith stood on on ituulating stool. 



7. On touching a pith-ball electrometer, tho 
threads of which were five inches long with the 
iasulnted wire leading from the shovel hdd as men- 
tioned, the balla diverged four inches with positive 
eleciricity. 

8. Tbe wire was attached to on insulated tin con- 
ductor, when it yielded sparks half an inch in length. 

9. A pointed wire attached to thiit rondnctor ex- 
hibited the bru-^ih of light a quarter of on inch long, 
which always attends the escape of positive electri- 
city from a point into the air. 

10. A small jar was now charge4 so strongly aa 
lA give a rather disagreeable shock. By this lime 
a large crowd of men, women, and boys from the 
** Pit Raw,'' or pitmen's residences nr^ar the col- 
liery, attracted by the novelty and singularity of the 
cimimstancca, had gathered about us, filling tbe 
enginc-ho\ife and loitking on with great cnrioaity 
and interest. .\ circle of irijttcen of thcKc men and 
women was formed, and they received together, 
much to their surprise and merrinieut, a powerful 
shock from the charged jar. This was several times 
repeated, tbe numbers rcceiWog the shock varying 
each time from twelve to twenty. 

11. A stout card was perforated by a discharge 
of the jar ; and cottnn wrapped round the end of a 

I copper wire and dipped in pounded realn* readily 
set on fire. 

12. \Vh(^n the «lge of the shovel waa made bo 
approach the aperture through which the steam 
iflsoed as near as three-quarters of an inch, very 
vivid and bright sparks of tliat length passed con- 
tinually between it and the boiler. 

13. The second boiler did not discharge steam 
through any (utsnre, but on lifting its valve by the 
bond it blew off in, a strong cnrrent. When the 
shovel was held in one hand in this current of 
steam issuing from the safety-valve, and the boiler 
was touched with a prnknife held iu the other, a 
apark passed exactly, as onder the same circom- 
stances in the boiler subjected to the above caperi- 
meuts. 

from this it would appear that tbe steam of both 
boilers was in tbe same electrical condition. 

Duriug The whole of these experiments tbe engine 
was doing its work as usual, occoflionally going and 
occasionally standing; but no difference was ob- 
served in the electricity given off by tlie steam. 

I have been most careAil to aapply an exact 
account of the facta of this extraordinary, and, as 
far as I know, unprecedented case, but 1 do not 
ofTrr any theory to act-uuntforlhe phenomena. It 
is hardly possible to suppose that there is any local 
peculiarity* about thaw boilers, or the place when 
they are situated, to occasion the highly elertrical 
condition of the steam which is produced iu them ( 
and yet it is as difiicolt to suppose the fact of high, 
pressure steam being eloctriad a general one; for if 
it were so, it could hardly, up to this time, have es* 
caped observation. The conditions, thereforei 
nnder which steam becomes electrical require to be 
investigated, and it is not unlikely that the investi- 
gation may lead to important results. 

B. h, rATTIHSOH. 

ficnlbam Grove. Gatnlicsd. 



COMPOSITION ORNAMENT MAKING. 
Tea first employment of the composition which is 
now used for miking piotarc-frame omamenti, was 
fur omameutii for chluney-pieGea. In houses built 
ttbout sixty or eighty years ago, we frwpiootly ooe 
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the cfaimney-pteces docked witli laurel leavee. bead- 
ing, Dok leavet, Cnpidi, flying angela, Fame bloir- 
Log ■ trumpet, ftc. These are, ia general, made of 
the cumposition of which we are now tpeaking, and 
verr the first purposes to which it was applied. 

The principal ingredients in this oomposition are 
glue, water, linseed nil, resin, and whiting, which 
are comhiDed in such proportions as to make a 
mixture soft enough for working, while, at the 
•ame time, ;t should be so tough as not to crack, 
and should harden in a few hours if the CM^sment 
be tbin, or in a day or two if it be more massire. 
The state in which it is used by the omanient ma- 
ker is that of a stiff dough ; aud the making of it 
ii not much unlike the process by which the baker 
makes hii dough. The proper amount of glue ia 
Steeped in water, which is heated to dissolve the 
glue ; while the other ingredients — oil, resin, ft:*. — 
are melted in a separate vessel, and then poured 
into the vessel containing the melted glue. Tlve 
whiting is pounded, and placed In a tub or pan — 
being previuuvly wumied if the wenther be damp 
and cold — and the hot melted glue. Sec., is poured 
upon the whitiag, and then well mixed up with it. 
and kneaded, roUed, and beat, until it becomes a 
smooth, tough, elastic kind of dough or putty. It 
msy then either be used at once, or may be laid 
aside for future use ; but, whenever it is used, it 
must be wsrmed, either before a fire or by admitting 
steam to act upon it. because, when cold, it is too 
hard and stiff for ute. 

The manner of using this composition is to press 
U into moulds ; the preparation of which is by far 
the most important part of the composition or- 
nsoieiit ooaker's business : indeed, it is generally 
done by men who are not eu|E;aged in making the 
OTBamenta thetnaelves. The moulds are, in most 
cases, made of box -wood, which, by its smoothneas 
of grain, sdmits very fine figures to be cut in it, and^ 
by its hardness, is very durable. The mould cnrver 
has to proceed with his work just in an opposite 
way to the common carver; for he moitt make de- 
pressions or hollows instead of raifird projections, 
•ad projections instead of hollows. An engraver 
must miike all his figures left-handed on hts engraved 
plate, if he wants them to appear right-handed on 
the printed copy of the plate : so, likewise, must 
the mould carver make bis mould look, in every part, 
directly the reverse of what be wishes the ornament 
to appear. 

The block of wood being planed and smoothed, 
the carver draws on its suitee a representation of 
the object which he wishes to carve, and then pro- 
ceeds to work out the minute detaib. The tools 
used in this sort of earring are exceedingly fine and 
aharp, some of them not exceeding one-twentieth 
of an inch in width. They arc, as in common 
caning, mostly gouges, with various d<^rces of 
oarvature. The sharpening of thorn is a matter of 
great nicety, and in some cases requires files made 
of very fine wire. 

The block of box-wood is moistened with oil 
daring the process of cutting, in order to facilitate 
the progreas of the tool. The cuts are, in the first 
instanoe, made perpendicularly from the surface of 
tiie woody and afterwards varied into the necessary 
dirsotions to produce the pattern. In order to 
know how to vary the depth of different parts of 
the mould, the carver must cither be guided by the 
accuracy of his eye and the correctneesof his taste, 
Or he must have another mould of the same pattern 
before bim. 



Sometimes moulds are made by castiDg, the mjM 
teri&l being brass, copper, pewter, lead, or sulpKor 
(plaster of Paris being too ea^ly brokett). A 
model, representing the object which it ts dnir«4 
to produce, is made of eompoaitiun or plaster, mmi 
a placed on a flat stone, and surrounded by a ratted 
border or edging, lo that it lie* in a cell or (roogh. 
The model is then oiled, and the melted roeul or 
fiulphur is poured on it, so as to entirely cover lU 
When cold, the raised border is broken away, the 
mould taken up, and the model removed from withlfl 
it. It is then imbedded in a wooden osu lo pf«* 
aerre it from injury, and to fit it for the belter 
reception of the composition. Sometimes brass 
moulds are mnde tn this way, and afterwards c/nundt 
that is. the minuter details of oraaniRit are eat, 
or rather scratched, by very fine tools. 

When the mould, whether of wood, metal, «r 
sulphur, is to be employed to cast onwments, it b 
bmabed over with oil, to prevent the adbeaiou of the 
composition. A piece of composilion, lai^eooogb 
for the intended purfiosr, is theo taken up in ■ 
warm soft state, and pressed into the mould by the 
hand. A wet board is then laid upon the sorfaos 
of the composition, and the whole is put into ■ 
powerful screw-press, by whinh the ooniposltiaa 
is pressed into every part of the mookl, howntf 
deep and minute it may l>e. The same prcsaort 
makes the apper surface of the composition adhctv 
to the wetted board, so that, when it is taken out 
of the press, the mould may be pulled off the or- 
nament, leaving the Utter adhering to the board. 
When the cast has become a Lltle hardened, it is 
cut, or rather sliced off, with a broad knife, to the 
required thickness. 

The composition ornament, thus made, is exeesj 
Lngly pliant and supple, and msy be bent into almort 
any form without breaking or injuring it : it is tUi 
property which makes these ornamenta so con- 
venient ; since they may be applied to the round, 
the fiat, or the hollow parts of a frame, inth almost 
e<]uai ease. They are fixed on either with glue, or, 
if E|iiite soft and warm, with l>ot water, which, hf 
fioftcning the glue contained in the oompositioar 
pruductrs a aufficiently stroitg cemi'nt ; and, tn a 
short time, they become sufficiently firm and haul 
to be handled without injury. 

In thoite modern frame* which are Intended to 
imitate antique carved frames, the manner of Uyiu 
on the various pieces of omnmcot requires anon 
cans in the workman. If an antique frame, or s 
drawing from it, be given to the ornament maker 
to imitate, he must have moulds carved of all the 
vjiriouii parts, so that when uuitcd on the frame, the 
ojtseiublage of composition casts may prescxt a fiK- 
ffiinile of the frame. If he be requuvd to produce a 
frame, or if be wishes to do so on speculation, which 
shall possess a general resemblance to old patterns, 
bat without tying himself down to any iadividnol 
pattern, he has a demand on his taste and jadgmcnC, 
both in the cutting of moulds and in the dispcsitiofl 
of the various pieces of ornament on a fi^mt'. A 
drawing or a copy may aatiiiit, but some degree of 
natural taste is almost indispensable in this piit of 
the business. 

This composition, bong a compact snbstance. Is 
heavy, — so much so, that on some Urge fVnmcj the 
weight of compofitioo Is as much as 200 lbs. This 
is a point in which carved ornaments have a gnat 
superiority over composition ; indeed, ibe heaviness 
of the latter was one reason which led to the adop* 
tion of papier machh omauieuto. 
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When j M y Jt y -wacMr ontimeati are owd. Uwy are 

«Mk la ttOiJfU K'v^^J resembling tliCMe of which we 

Imm htdj >pokeD. The paper U to the state of a 

palp; htUth«reisthii(]i9errDcebetweeathetwokiodft 

(tfonukmcnu. The papier pulp lb prcued between 

t«0 BoaUf, ao that the thidt^ocM of the ornament* 

hs mUoa more than about a quarter of an inch at 

say part ; thia U attended with two advantages, 

tlx. iLe oruAinent it of leM weight, and there ii a 

.>vDi- of maienal. These omamenta are much 

iiaa thoAc made of comjiocitioo, and will 

Aow or a fall without bo much linbility of 

fi;t4t-u;c. Still, however, they are not much etn- 

fkijrd by the carver ond gilder, as the subatance of 

«ki>.'li they are formed does not form so good a 

fcus'Utioa for ^Id u is afforded by wood or ootn- 

poaitiuo. Papitr-fMock^ omameota are much em- 

fibyed in the decoration of Lirge buildiogs. such as 

tkeatrt*, &c. The ornamcata in the now House of 

I«di are of this material. 



APPLICATION O? THE PHYSICOCHEMI- 

CKL SCIENCES TO ARTS ANU 

MANUFACTURES. 

BY M. BKCaVERKL. 

fRtmmedfrom page 263.J 

Kzn&iMS3(TS based on the velocity of electricity 
—* Telocity of 90,000 leagues per second, and 
gnaler Chan that of light — tend to prove the quan- 
rlcctricity associated with the particles of 
is so enormous, that the imaginstioa is 
at it. The elements of a simple particle at 
^pear to contAin, according to the caIcuIa- 
oi a celebrated natural pbiJoaopher, 800,000 
«f ao electric buttery composed of eight 
tfoafhsi of two decimetres in ht^ight and hix 
and obtained with thirty turns of 
i^l electric machine. If the quantity of 
_ ity which is accumulated in the elements of 
nogle parlirle of water were luddenly to become 
fne, the most terrific detonations would be heard, 
wfaith would shutter the edifice to atoms, la fnct, 
tikis power, compan-d nith which steam is uothing, 
whether it be conxidered as n very subtile mnlter, 
V as the result of a vibratory motion of the oir, is 
laifonnly employed by nature in maintaining the 
IDS and molecular constitution of boJies. 
of natural philosophers, therefore, ought 
I, OS indeed they do daily tend, to withdraw 
Ala force from the bodies which contain it, in order 
|ily it to the sciences and arts. As yet we have 
aj>le to hberate only a very small portion, 
pb, nevertheleas, produces chemical, cfdorific, 
mn^anical actions of great intensity. \V'hat, 
[1h9. will it be when we are completely masters 

This force is Liberated in all chemical actions, 

mn the weakest, as heat in combustion and in all 

BoUcnlar phenomena ; but, as heat is rendered 

t»aiUble in chemical operationa, so also sliould we 

loni to account the electricity disengaged, in order 

fQ pnrvoltc affinities whvre they are not manifested, 

to glte them, when required, new energy, to tran> 

sport bodies into diflerent media, and to produce 

^i..r>A,* fffTects even superior toUiosc which we are 

M>tain with our fumacea. Such should be 

ft of flectro- chemistry. As an application 

ai the colorihc effects of this power, I may mention 

Ibe fdUow-ing euimple : — 



A platiniun wire, eommvaicttiiig wHh the two 
extremities of a voltaic appcratns with a uniform 
current, becomes inrandeaciBnt for some portion of 
its length. If this port be apiniUy twitted, all the 
heat is tlien concentrated in the interior of drcum- 
volutioos. If imall crucibles, with thin sides, 
msde of a refractory earth, be placed on it, the 
greatest imaginable effects of fusion are pnMluced, 
since tlie plabnum itself may be fused : the eye can 
Bcarcely support the light given out : assays of gold 
or silver ores of severul decigrammes are effected 
in two or three minutes, to liquefuctlon and cnpel- 
latioo ; the combu»tion of the diamond is operated 
in a few instants. This is not all ; even this helix 
may be put under an exhausted beU-rewiver, 
into which may be introdoced all the gates with 
which wo mean to operate, so as to fldfil conditions 
which the chemist has not always the possibility of 
combining. 

The the rmo -electrical instruments some years ago 
employed to determine the interior temperature of 
the body of man and of animals, have again been 
used for the same kind of investigation, and particu- 
larly for »tudyiug the instantaneous calorific changes 
which the organs experience in various pnthologicol 
cases, or under determined physiological circum- 
stances, and which cannot be appreciated by ordi* 
nary thermometers : they have also served for ascer- 
taining that vegetables have a heat of their nnn, 
although very different from that of the ambient 
media ; that this heat is inspprcciable during the 
night on account of the sleep of plants, and that 
it again shows itself under the influence of light, 
whilst the heat of the buds and flowera remaiua 
during the night. 

Itie electrical forces, acting chomieaUy, furnish na 
with the means of studying the iDflosnee of masses 
in the phenomena depending on affinities (a subject 
which greatly occupied philosophers at the eom- 
mencement of this century), and to measure these 
aflSnities under various circumstances. 

In a combination of two atoms, the two atoms 
are united to one another by virtue of a force called 
affinity^ whose nature is unlmown to as, and which 
varies in intensity according to temperature and 
Tarions physical causes. Now, if, with an exceed- 
ingly delicate instrument, we could lay hold of 
each of those atoms, and poll them in a direetioa 
contrary to their reciprocal attraction, the force 
employed to conquer the effect of this attractioa 
might serve as a measure of it. lastesd of this 
id(ral apparatos, we have, in electric currents, a 
power capable of fulfilling the same functions. 
From the facts observed, it results that when two 
salts of the same acid are dissolved in water, ws 
have an accurate means of determining the rclatioa 
between the affinity of the acid for each of the two 
bases, and of following, step by step, the variationa 
which this rrlation undergoes aa that of the saline 
bases changes. The law of masses which fetters sll 
tbeM' relations allows two metals, or any two sub- 
stances in soltttiun, to be separated from one another 
without recourse being had to the ordinary chemical 
means. 

There are few phenomena in the production of 
which electricity does not portidp^ : phospho- 
rescence is of this number. Recent obserrationa oa 
the property which certain bodies possess of becom- 
ing londDoos in the dark, under the influence of 
various causes, reveal to us, in the electrical light* 
a new faculty. It is known that the icha spectrum 
rcaullinj fium the dt:com|>oi>ition of light by the 
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prism U composed of Tarioun parts which posMSS, 
mme. the cnlorific, others the chemical farulty. It 
U also known that light renders varioii* bodies phu*. 
phorninent. which have been exjKraed to its BcHoa 
for a few inKtnntK.aotl that all part* of the tpcctrnm 
Jo not ponsejis thi« facalty in the some dppree. The 
observations in fjupstion show that different iab- 
stunces, •uch as glass, gypsum, &c., which allow 
of the pftfiM^e of light entirely, or without acniiblp 
diriiinntioQ, may partially or even totally remove 
from it the power of rendering bodies phospho- 
reacent. Thus, this power is perfectly distinct from 
that which a focus of light po«e«es of lighting or 
beating bodies ; light jirobaMy ho* yet many othrr 
properties whirh may one day be discoTered. 

Such now ia the dclitacy of our instruments, that 
we can study the chemical changes of light in cir- 
ntmstances under which formerly they could uoC be 
recognized. 

Works on the application of electro -chemlciLl 
force to the metallnrg^y of silver, .v)ppcr and lead, 
without the intervention of mercury, employing but 
little fufl, or creu none at nil in many cases, have 
been Burtessfully continued on considerable (iuanti- 
ties of ore procured from different parts of Europe, 
Asia and America. The re«earch« have been car- 
ried on — 1st, in the immcdiste separation of mctala 
from each other, particularly of silver from lead, in 
galena; an operation so rapid that two kilogrammes 
of silver may be cjctrarttd, in the metjdtic state, 
from a silver ore, pro|ierIy so called : 2tidly, in liie 
preparation to which the ore is tnbjccted, in onlcr 
to dispose of each metal to be removed by tlic elec- 
tric current, — o preparation which, varying accord- 
ing to the ofvture of the ore, docs not present any 
ditficulty when the silver exists in it in the metallic 
state, or as a snlphurft, as is most frc(iucntly the 
cue with that from I*eru and Mexico, wliilst it ia 
more complicated when the silver is in comhinatioa 
with other sub^tancee, the empluyinent of small 
quantities of fuel then becoming indispensable for 
cflecttng roasting at a low temperature. 

In those rich countries it frequently occurs that 
the ores are abandoned, either for want of Ibe fuet 
required for smelling them, or preparing them for 
smalgamation, or on account of the dUtoncc) from 
the sea. at which they arc found, which is unfavor* 
al>1e to their removal to Europe, where Uiey coighc 
■dvantageoosly be treated. 

In Columbia, where considerable quantities of 
Tcrj' Eindferous go\6 and silver oris iire fonnti, tlie 
riclicst are sometimes exported to Kurope In ba 
■meltfd, whilst the poon':3t, and those of an averagg 
qvality are abandoned, or treated with so Uttit^ nd- 
Tantage that the companies are losers by It. They 
are now endeavouring to introduce new means of 
prepHration which apply as well to amalgamntiou as 
to the electro- chemical process; we are (heroforc 
l«d to think that this process wilt very soon be put 
in practice, if not entirely, at least to a great extent, 
in those countries of both divi^inns of America, 
which posftcsa the requisites, — abundance of sea- 
(alt, Hiid in Buine cases, a little fuel. 

The fiilver orcB. which most resist amaL'amation, 
and other modei» of treatment, are those which con- 
tain mnrh copper or arsimic. The tjuHntity of these 
ores is very considerable, particularly in Chili, 
which the inhabitants offer to thr Kuropcana, who 
fiometimes. fur want of freight, take them as ballast, 
without being certain of deriving any advantage 
from tbem in conse(|uence of their ignorance of 
their contents and of the mode of treating ttutm^ 



Sometime« also it happens (and that hm «| 
cently been seen) that the Europenxu ^ 
whofe rirhnrss in silver and copper is sulfl 
defray the expense of freight and treatmeot. 
therefore necessary to separate from these a 
Enropcr and at small cost, the silver, coi 
arsenic. This problem has joat been aol 
very Mti*ifactory manner, presenting advi 
speculators who arc more coBgbtcned 
pre<lcccsjiors. 

In studying the cause of the working 
mines in America being given up, it will 
that it mo!t be attributed, not only to the 
of hrating certain ores, but rIso to the 
mercury, which is so high, that, 
Peru, small works hare been const 
and. moreover, to the difficulty of gel 
water which inundates the mines. Tlie 
stacic often causes considerable injury to tl 
pean companies established in the New 
These inconveniences, aerious as they mi 
not insarmonatable : to conquer tbem, 
required in the social state of each country, j 
the arts and seienoea eocouraged In tbein 
univeraally diffused. 

It is not the same in Asia, in the Hu 
sevisions, where great mineral riches ei 
which great profits are daily being derii 
to the gradual and jadicious introductioi 
provements made in Europe in thrtreatmi 
prerioin metah;, from which immeaee ai 
will accnie to the Russian empire. 

In the silver mines of Altais^ which 
emperor, and whose produce is very 
the working ia directed with method and i 
The expenses of extraclvon, of trtMtment 
nagement do not amount to nmrr than a 
the rough product, notwithstanding thit 
are generally very poor. These adi 
owing to the very low price of hand lal 
abundance of fuel and substance* neo 
smelting, — advantages not generally met 
America, — wl-.erc the prire of the daily Ii 
miner is ten times na high, and where fuel Wi 
ing, e8|ircial(y in Mexico, nud in the Curdil 
account of the clcvatioa of tho mines 
level of the era. 

Although tlie electro-chemical treatment 
applies to the ores of Altai's, and has 
proved by a very considernble quantity 
to this process, yet it must not be disseml 
in countries where fuel >• abundant, and 
rare, fusion will always he pnferable, 
the ruse uf cimiplcjt ores, which are often 
bling-block to mctallurgista. 

Silvfr mines are not very nnmeroua Sfl 
the only important ones are those of A 
Ncrtchtinak. A few eiploitations in tbe 
and the Oura, may also be mentioned 3 
great mineral riches of this kingdom c) 
in the aurifemus and platiniferous sands, 
ing of which, — the only treatment whiclk 
hitherto been able to employ for exti 
pohl and platinum, — ntj)rcRentorcupic»Rll I 
tion of government. This washing, althoi 
fully executed, is still imperfect, for a coi 
portion of gold is not unfreqneatly lost in C 
Nevertheless, the prodnctia Tory consideral 
in lH-29, ilwasGlOQ kilog., that is about 20 
franca. 

f7b be eontittvadj 
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ACCUMULATED ELECTRICITY. 

TtiG ytnr 174C n one of the grvntcKt rporht in the 
hifttovy of electricity, for it wna in this year that 
Mr. Ciincus, of Leydcn, witneMed lome of the 
effcVtN of accumulated tlectncity, hj the accidental 
discuverjr of the Lcydcn phikl, or that instruineot 
by meanii of which the electric fluid m»y be con- 
centrated, aad yet be left free to cjert its full 
flSect. Mr. Cauetu, reflecting that tiie electric 
fluid L-oald not he accumubtcd unless the body 
electrified wi-re iniulated, and alio, that even then 
the air nrotind it v&s conMantly drawing ntf a 
portion, imaurined that a conducting body, if nhully 
Rurrounded with gLi.ss, iruteiui of heiiig mrrdy 
fupportfd by it,« might be more highly charged, 
tried the fi|ieriiiient, by tnoloaing a nail in a wine 
bottle, and then charging it by contact with a wire 
proceeding; fr<.nt\ the priuie coudurtor of the lun- 
rhiiie. Tliix ht'ing done, holding the bottle in ono 
hsfid and trying to withdmw the nail uiih the 
other, he fell a t^lunrk. and thus the great discovery 
wan al oneecomjilete*!. 

Profctwr M'jfchenhroeck next felt the ahoclc ; 
ho Aitys, in m Utter to Mr. Kcanmar, thut he ftlt 
him'ctt ttrurlr iti i he arms, <ihoutdcra, and breast, 
to vhat lit* lout hta hrrith, and wac two dayi before 

he re COT. • ' ' ' '1 not take another 

for the V . Bnt the drtuidfut 

account^ . , ; the most eaiiou)! : 

htt aayi, he lelt gfL-Rt ri(nvitl*inn!< in hi« body, that 
it put bit blood into tfrir^it ai^iution, so iliat be waA 
feAffVil of a fever, to avoid whirh he wu% obliged tu 
uxe refrigerating medicines; be oIao fell grrnc 
heavinras in Ida hrnd Ma if a stone hiy tipun it. and 
twtee, he MrtyH, it {.'»vc him a bletiitn? nl the noAr, 
lo tthirb he wai nut subject. Ntitwtihstanding 
this astonishing efftct, his wife wita not AattsAed 
in wiincfising hn jiower upon her husband, ihe 
«iahed to see an wet) 03 feel it; her fciir^, if not 
her prudencf I we might have aiip[>05^d wimld hnve 
reatrained her cmioaity ; — hnt no, »hv, it ujipi-nrs, 
haa an iincorainon share of ibis attribute, and, \\\l 
or ciirc, ^lle was determined to have a shock. It is 
eaid, thnt hnring ifcrived it only twice, for she had 
coarage to lake a second, she found herself so weak 
that she rouM hardly ('land. 

This pnnic, howrver, was far firom heing; general 
among clecirjciiuis ; and now that we know bow 
trivial intiiit br the shiKk from so amall an 
ni'purutui', we tuniint help imiling at the fear 
displayed, nor wrnileiing at the power of iniaginn- 
tion, in Wv.is rni^nifying tach s tririct into tin 
Instmment of terror. 

The Lrydrn jnr is nearly as simple now as it won 
ihcn; and rnsy as elceiriail instruments, ingeneral, 
itre lo n^r .-ind make, this is one of the most so. It 
consists of a gl(L<us phial, or jar, of any sise. it is 
tiaually made with ■ large mouth, fur the s^ke of 
convrnieiiOr. The lower part is lined with tin-foil, 
to about two inehc? from the top ; the outaide la 
also covered with lin-foil up to the same line, as is 
scoB in Pig. 1. I'bere is a wire, nith a ball al top, 
ronn^tcd with the inner coating, and (he jar 14 
ctmjjtlrte. and being dried and slightly warmed, is 
fit for use ; for the qn-aler convenience of holding 
thr boll and wire tight, the jar is usually made with 
a wooHrti lilt at top, end a chain reaching from the 
wire, which it fastened to the lid, down to the 
bottom of the phial, where it rests upon the inner 
coating. 



Noie. — When there is a lid, it should be 
of baked wood, and turned with smooth 1 
and if the phial have a n«ck too small to adir 
lin-fuil conveniently, it tnay he pcrily fiUet 
water, or metallic ftlingv. It may be as w«]i 
to remark, that tin-foil may be had of tbiji 
terer's, at Zd, or &d. per roll, and that 00th 
better to stick it on with than common paste. 

BlfciHeal Battery. — This, which is rrprn 
in Fig. 2, consists of a certain r umber of L 
phiaU, the inner costinga of idl which arc 
nected together by wires, and the outer go 
also connected together, the boi being linei 
tiu-foil, a wire passing through the bo\ hni 
nished with a hook or staple outside, cnahl 
electrician to make his re<^uikitc connection 
facility. 

Rr. 4R. — Tu Chargt and Ihteharge m . 
Place the brass hall of a coated jnr in contsd 
the prime conductor, while the ontside (xi 
nirntp.a with the table, tarn the irylimlFr, an 
bottle will in a little time be charged, or mod' 
electric fluid in a prrnliar manner. To dtM 
the JHr, or restore it to its natural state, brin 
end of a condueliug substance in rontact wil 
nuti'ide coating, and let the other be brough 
the knob of the jar which rommnnicstra wil 
inside coating, a strong explosion will tak« 
the electric light will be risible, and the repoi 
loud. 

If a charged jar is coated very high, it wfl 
charge itself before it hns rcocited near the 1 
it would take if the co;;»m'^ *"» Inii.r 1 
coated very low. ihia pai' 
chor.^vd very htgh, but n 1 
glass b nni charged at oil. 1 

WIiCQ a j«r is char^jid very high, it «!|l 
eTplmle or diacbarge itself ofer the gUsf ta| 
cooled surface to the otht-r ; or, if theghna i| 
it wiil make a holt! through it, and swell tfar ei 
on l>oth aides, the glass in the hole will be pnlvc 
and very often a variety of fissures will |M| 
from it in various directions. 

A Leyden jar very often recorers its electa 
in Q small ^gree, after a discharge has becJi I 
tliM second explosion is called the reaidutiail 
charge. The form or ixzt of the glass is no 
material to the rrcf:iving of a (barge. 

Kx. 49.— Fran ktm^x E^pianation. — The p 
mena attending this very extraordiuary cxpei 
seemed totally inexplicable, till they were elue 
by the ingenious theory of Ur. Fraoklin ; « 
in a plain and clear maiinrr. nccntmis for mF 
the difficulties which attend tbi* uiri. it.- Km 
cleclric-ity ; and acroaim04latc5 
satisfactorily to a variety of 
make us almost lone fight of Ihr • 

Glaas is supposed to contain 
two surfaces, a large quantity ol lue > 
whroh is 80 disposed, that if you int-i< 
tity on one aide, the oLhvr mu-t r'ir. > 
proportion ; or, when one side > 
must be negative; now, as no : 
fluid can be forced on oni* side thiii. t-Aii ^o t 
the other, there i? no moi* in the bottle nftci 
charged than was there before ; the quant 
neither increased or lessened on the whole, tl 
a change may he mad^> in >t» place and aitwi 
t. e. we may throw an udditionAl qvantity on < 
its aides, if, at the same time, nn equal qui 
ran escape from the other, and nut otherwiae. 
thin chnngp ia eflcuted by' lining parts of 
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irilhaBO»-«icccrK; zzr:z^:'ii' 
tf wUA, we are coafaled to coertj -.it ti.-: 
iDcnry phfHci] paint of xbe rxrfhx ▼? . 
iB ebtifc where it cxcfts ici icr t-.-t z. Tirf- i^ 
At deccric particles BstnnUr ^^-:-:r■--^ :: t:j 
•Oer wle; ill of wliiA hare ir -- ; -i.- ~t : 
oaqno; by tlie liun^ xa cKfic? v:. **.:? f-.'.i-^ 
wUcb, for tkat pwpoa e . ib«k ere j-ir-'-ir* -c— i.*!: : 
■uth; when the whole q iAiLtJ :i se'.-Tr^r ?: ti- 
lirbec bu been disclurctd. m rz^sv:/:?-:/.--; - l- 
cqul qamtitj thnnni Dpoa tfc* rtr-r *^— -..v. -_■ 
Mttle 11 durged ■■ mvrh u n ci= T-.-'-i'-.T '.r- 
Ae two cnrfMes eie it wis tr=e = & r.i-t :-' 
tees; the inacr, or pontxre «*- rr-ttrly r -;•:«■: 
Id put with iti addidoml irr. 12.1 iz^ : ..*. z-t 
Mptin Mde, eqaillr d«.'v:u to cznr- v- • ■ ,.* 
bit, bat natberof thnneaj-i':.* .f ti--r ' :*-i-r-; 
fa itt itBte effected, withm; :r.* e^^ iz: *■: > - . 
yonry perticipatioa of the o'zar. TLi* - •* .- 
^""^e the vicimtT of thif** twj *-r:'i.-^f. •- 1:^ 
Avif dispadtion of the elr::T7i-r f -^i t.-.- ..-•.i 
Metrftbeoi to coiiimcc:n£f :*j szi-^r-' •t:i':~ :■'. 
li tte other, ud of tha: t ? re^rc:re -.:. j- : •_ - 
M iMpe»etrmble buTier r^:*-:;:. :_. 

pro ee b le U gton to :h« t'.*-.-.-: r. :. 
parajti one sideof it to ■:: 7- :-> : -.i* 

two eurftcea remiia in tLif st:.:^ of ■: ---;-.-. 

■ eonflaniiieetioii is formH tf*^-=-.-. ■-*=. •_- » 
pnper eondactor, whtn ti^ -■_^' j* r.*: -*":.■ 
ad TioleatW reif ired. ar. i •.;-*:--:.-• 
wen tti or^juud tute 01 i.^-.iL'.t ^,:. z -. \--. ,.. 1 
tf theglJM. 

*r. 50. — 7b Cknyt « >.'-^: / f, :•*.— T_i 
principle of the LcTdni phiil i* t^ra -*r/ j-r'-f rvj 
faftdwetof glsM, sachai i§ u\rt*'\.''.i 12 r.^-. ;. 
_ Tin-(bil b to be paited on eic'. «•.:.•. -j »::i:2 m 
inch or more of the edge : ft:>*.;i &*.-rrf:I. r. . l^z 

■ pith ball, to the tio^frll o.-i u- . i.i* «::- \ 
^mat of wu ; eoooect one ccj:ir.^- *:::. tie cr: _:. 
■hI toorh the prime rondnctor «.:^ :-t ■.'.btr, :L^ 
flite of flan will be char^.1. in:: <:.* x.'.z. -i^U ^r 
MS to tome distance; coQnKt tic tv-j s::^. 
together with a wire, the ihockwi'.l pies. a:.i :^-t 
pidi lialla will become at rett. 

£r. &l.^7b Duckarye ajar pra^ma'!^- iriM /'« 
fimfftr. — Fint, pnt the jar on an in^ularinz frtio J. 
then touch the oater and inner cost^n; blteriut^-T 
with t1>e finger, and a imaU spirk «iu |>ia3 t^Sn 
time, uid iinailj discharge the J3.r. 

£r. 52. — ^ectrie Pendulum. — C.n5trK; an :-- 

■trvmeot of wire, with pith bai^f a: c'.? tzA "f it, 

H represented in Fig. 5. Hangtriii 0:1 '\\^ chsr^^i 

pUte of glass, when it will vibrate, so *.:n: r- hi^f 

each side aitematelr, and fin-i. • -i- Zi'-zf^ 



ttcjar. 

Kr. &3.—- jtfa^'c Picture,— -Vron-irt a fr.'.v;* of 
dry wood, and farotsh it with a glui^, ait n jii. * i:*;. 
frmne atoallf is, coTer this wiih tin-fni!, m> ifi 
Ex. 50. ; eover the bach with a Iooap pie<x' ot ^ht^i. 
paper, or a thick dry pasteboard, cutting a finail 
rae in l^e middle^ in order to bring through it a 
Itrap of tin-foil, which is pasted at>im tiie codt nj; 
•( the ooder side of the glus, and reaches to the 
frame; now cover the tin-fuil on th-: fare of tlie 
^«with a pletarc of wxj kin*i. and the instra- 
ncnt is complete. To ate it, put a pie^-e of money on 
Ihe picture, and holding itby the frauif* here the tio- 
ini is, rhaige the picture by presruliiig a ball from 
' the coadactur to the money. When l barged, take 
hold ot the frame by the other faaiul, at some other 
part of the frame, and direct another person to 
held that i*art which yon^hare ju4t-.]'u:ted vith one 
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DETF.lT.Nrt 



l.s the carlr part of l?3'j. a paper vas p.v4i*;'--d 
to tiw >w:/i/ of Alts, by Mr. James Marsh, of liu* 
Royal Arfenil. Woolwich, descriptive of .-I Mtl- .7 
t.f tfjfarattM!/ *)/;_.'/ Qttaufitivt t/ A.-'-iuic, Jr ; 
."^ubstritics 't':i» t'.-J:icti it i.iiit/ fifrc in\n ;.:i.;..'. 
The merit of this paper was estimated so highly, 
that the large gold medal of the ^^ocie'.y was awurdt d 
to the author : uiid further, so aduiirablo was the 
simplicity and efficacy of the proci's.--. so Utile the 
preparation Mid co!tt of apparatus ncc.i'siiry to make 
a moft exquisite nnaU>iij, uiul so iiii port, nut to the 
public interest was the object of tiio prfiV»», that 
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ths Society ordrred the ia^tant publtcfttion of the 
paper, in*ie&d of impruonio^ it ia the pigeon-hole« 
of the Kcretary, unUl the next Huccecdin^ Tolame 
coald be pabLuhed. Eqtulljr impt¥*«ed with the 
imporUace and riceneore of the process of Mr. 
Mar»h. wnicb bu been m prommeottjr before the 
public owinc to the Ute cetrbrated trUl of Madame 
LafTarge, we are tndur«d to preaent it to oar readera, 
■atufied that they will be atrock wUh the beautj of 
thu ingoikMU aad practical application of chemical 
wWmf Mr. Mtnfa inlrodace* the subject hj 
atatin^, that 

" Tbc requisite apparmtiu is as simple as possible ; 
being a glass tube open at both ends, aiid about 
liiree quarters of an \at^ in its internal diameter. 
It is beat into the form of a srpban. A A, the 
•ItaHter kg being aboat fire tndies, and the longer 
•boat cjght indies in length. A stop-cock B, ead- 
iSK iB « jot ^ 6"^ horc, passes tightly thraogh a 
Ml BMi is l3bm uk of a soft aad Mmid eork, 
ftti air-tight into tlie openicq^ of the lower 
of the tube, and maj be further secured, if 
Mqiuile. by a tittle common larpealine lute. To 
fti the ^paraiss whea ia nae, ia aa upright pon- 
tic, a bofe Is mmAt ia the woodni block C for tbe 
i i ! «| > Ciu a flf ike k»««r part of tfe pillar D, and a 
mow is oat fa tha top of tbe Hune block, to recesTo 
aabflbioflhetaheAA. Taodastic aliptf E E, cat 
9mm Ika aack of a oombo bottkof Udia nbbcr, 
itabaftnaia ita afaob 




_ to bt sabwittod to asaminatioa. 
M ca«taia amak. tf eol ia th« flatd 

jniiJl4w»th i« or thm. flaM a«»o« of clean 
Mipr. tor a sulftciwi l*n«th «f •'■•'^ . .. 
•TTWialm"*»*t»Uiaoa mart th«ab.thruwn 

Hl^TJivoSmUidxU .tiMaa««h. may ba dl- 
CS Za wator aa»l alw »"»r«l ' ^w» walw-gniel 
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i«a bo ap fatod on 

,,. ).i«u*e^l % hit af ftaia 

,,, I. • > --i'dl lutu Iha 

. i,, i,, I ..i..v%. .1 •.•\ a (liroo of 
■411 htk h «ud a ti«lf liiug and 
• <^>t<t>l(s au ihM II will run 
.a by thfl pMco of |taM 
' .t»h m4 Ja« art BOW to 
uMnr u tit be tumrd so u to 



leave tbe cock open. The fluid to be eiami 
hnriog been previonilj mixed with ^m a iln 
and a half to tbree drachms of dilate tiitphuric 
(1 acid and 7 water), ia to be poured into th« 
leg, till it stands in the abort one about a qu 
an inch below tbe bottom of the cork. Ba! 
gu will loon be seen to rise from the sine, 
are pure hjdrogen if no arsenic be present ; 
the liquor holds arsenic in any form in solution 
gas will be anenuretted hjdrogen. Tbe first port 
are CO be allowod to escape, in order that thej 
frarry with them the imall quaality of common 
left in the apparatus ; after which tbe cock is to 
closed, and tlie gas will be found to ■r^"""!''- 
the fthorler leg, driving the fluid up th<: 
till the liquor has descended in tbe ih<:"^' 
the piece of zinc, when all farther producituu u( 
will cease. There is thus obtained a portion of 
■object to the pressure of a column of duid 
CNmb leren to eight inches high : when, therefoi 
tht stop-cock is opened, the gss trill be 
with some force throngh the j^ and, on i 
as it issues (which niu<it be duue quicklj 
assistant), and then holding hohxoniaJly a 
crown or window-glass P, over it, in such a 
as to retard slightly the combnatioot the 
any be present) will be found depositad 
taUic »tate on the glass ; the oxygen of the 
pbere being employed in oxydodag the by 
only during tbe process. If no arseoio be p: 
then the jet of tbe flame as it isioes has a Tcry 
different appeArance ; and, although the glass be* 
oom» dulled in the first imtjocc by th« depoatioa 
of the newly-formed water, yet sadk is Uie beat 
produced, that in a fewsecondsit becomes perf< 
dear, and frequently flies toju^oes. [Mr. Hero 
advises talc to be used Instead of glus. — Ed.] 

" If the object be to obtain the artenie in 
Cora of arsenious acid, or white arsenic, then a 
tube, from a quarter to half an inch in diameter (of 
according to Uie sise of tbe jet or flame), and eigbl 
or ten inches in leogtht ia to be hdd vertically over 
the burning jet of gas, ia sack a naoner that th* 
gas may undergo perfect ooabastioii, and that th« 
ajaenic combined with it may become soficiently 
oxjifiaed ; tbe tube will thns, with proper care, be- 
come lined with artenioas afid ia proportion to the 
quantity originally contained la the nuitar«. 

" Wbaa Cfae glass tube is held at an angle of 
aboat 45* onrar the jet of flame, three very good 
iad&oaliaM of the presence of arsenic may be ob> 
taiiMd at ooe operatioa ; tii., metallic arsenic wiO 
be Ibaad deposited in the tube at tbe part nearest 
where the flame inploget, — white arsenic or arseni- 
ous acid at a abort distance from it. — and tbe garUe 
smell can be readily detected at either end of the 
tube in wluoh the experiment has been made. ' 

" Aa the gms prodoced during the operation is 
cooaumed. the acid mixture falls into the short limb 
of the tube, and is thns again brought into omUut 
with the sine, in consequence of which a fnrsh 
supplr is soon obtained. This gas, if submitted Co 
either of the procenes before described, vrill give 
ft-esh indication of tbe presence of the arsenic wfiicb 
the mixture may have originally contained ; and it 
will be easily perceived that the process may be re- 
peated a* often as may be required, at Uie wilt of 
tbe operator, till no further proofs can be obtained. 

" When certain mixed or compound liquors are 
operated on in thi^ apparatus, i great quantity of 
firoth is thrown np into the tube, which may canse 
a little embarrassment by choking tbe jet. I 
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favftd tKl« effect to t&ke pUc« most with tbe con- 

MMi ti (be Moonich, with wioe. porter, tea, coffee, 

tt M*atp, ftod, Lodeed, with all macUaginous aad 

■Utttninotu mistnrea. The nicaos I adopt to prevent 

r from taking place, or, at leaat, for check- 

j %Te»t me&sare, is to grease or oil the in- 

i«r)vr uf the short limb of the apparatus before 

irtnidaciiig the subject to be eiamiacd, or to put a 

im dropa of alcohol or iweec-oil on its surface 

ly to Introducing the stop-cock and its 

1 haTe, howeTCr, found, if the tube 

IvcTwao fall of froth in the first instance, that, 

h ta hoar or two, if left to itself, tbe bubbles burst, 

■ad the interior of tbe tube becomes clear wichont 

al all affecting the results. 

" la cases where only ■ smalt qoantity of the 

to be examined can be obtained, I have found 

convenience in using the small glass backetO. 

such ciirum stances, the bent glass tube may 
up to within an inch nf the short end with 
Bsmmon water, so aa to allow room for the glass 
tocket, which must he attached to the cork, &c. by 
tsrans of a llUle pUtioa wire; a bit or two of zinc 
is to be dropped into the backet, with a small por- 
ttoo of the matter to be eiamined, and three or 
bsr drops of diluted sulphuric acid (ncid 2, water 
14) ; and the whole is then to be introduced into 
ths mouth of the short limb of the tube. The 
yrarittctioa of gas under this arrangement is much 
slowrr. and, of course, requires more time to fill 
Che tube, than in the former case ; but the mode of 
opemting is precisely the same. Indeed, it is of 
great iMltanta|>e, when the quantity of arsenic pre- 
sent is very minute, not to allow the hydrogen to be 
evolved too quickly, in order to give it time to take 
ttp U*e arsmic. i 

*' A slender glass funnel will be fonnd of service 
vhen aa much as a table -spoonful, or even a tea- 

ful, of matter can be obtained for examination. 
this case, tbe tube is to be partly Ailed with 
water, leaving a suffirirnt epftre for the 
■shstaace to be examined ; a piece of zinc is to be 
mspeodcd from the cork by a thread or wire, so as 
10 hang in the axis of the tube ; and the fluid to be 
operated on, having previously been mixi'd with 
dilate sulphuric acid, is then to be poured through 
tbe funnel carefully, so as to surround the zinc, 
avmding, as far as posaible, to mix it with the water 
below, sod the stop-cock and its appendages are to 
be ncptared in the moutli of the tube ; the prodac- 
Ckm of the gas then goes on as before stated, ond 
Iftw mode of manipulitting with it is exactly the 
.\s described in the foregoing part of this 

■ " l»r necessary for me, in this place, to 
:<:thod9 I employ aflcr coch operation, 
I he integrity of the instrumfot. so ss 
to aaLisiy myself that no arsenic remains adhering 
to ih« inside of the tube, or to the cork and its 
■'igrt. before I employ It for another operation. 
:er washing the appanitus with clean water, 
•->f sine may hv- dropped in, snd the tube 
wKhin half an inch uf tbe top of the short 
''r^chms of diluted sulphuric acid are 
1 in, and tlie stop-cock and cork secured 
hydrogen gas will in lbi> case, as be- 
I .lied, and htl the tube. If the gas as 
the jet be then inflaiutJ, and a piece 
•St hcM over it as t>frore described, 
lu: remains, it will be rendered evident 
-f ^ _-j!o«itrd on the glass; if so, this opera- 
moat be repeated till the glass remaios perfectly 



dean, after baring beea eiposod to tb« iction of 
tbe gas. 





*'When I have had an opportunity of working 
with so large a quantity of mixture as from two to 
four pints (imperial measure), 1 then have employed 
the aboTe instrument, which is, indeed, but a alight 
modification of one of the instantaneous light ap* 
paratoses, now so well known and used for obtaining 
fire by the aid of a stream of hydrogen gaa thrown 
on spongy pUtinuni. It will, therefore, be of im- 

rirtance only for me to describe tlie alteration which 
make when I employ it for the purpose of dtilect- 
ing arsenic. In the first place, i mast observe, 
that the outer vessel, which I use, holds fiill four 
pints, and that the jet of the sCop-cock is vertica), 
and its orifice is tvrice or three times larger than in 
the inotniment aa generally made for sale, and also 
tbat there is a thread or wire attached to the cork 
of the stop-cock, for suspending a piece of zinc, 
within the bell-glass. 

" With an iostnunent of Uiis description I bare 
operated on one grain of arsenic in twenty-eight 
thousand grains of water (or four imperial pints), 
and have obtained, therefrom, upwards of one 
hundred distinct metallic arseoi<»l crusts. 

* ' Similar results bare been obtained with perfect 
snccess from three pints of very thick soup, the 
same quantity of port wine, gruel, tea, coffee, flic. 

*' It must, however, be understood, that the pro- 
cess was allowed to proceed but slowly, and that it 
required aeveral days before the mixture used ceased 
to give indication of the presence uf arsenic, and 
also, a much larger portion of sine and sulphuric 
acid was employed from time to time, than when 
working with the small bent tube apparatus, Id con- 
sequence of the large quantity of matter operated 
on under this arrangement. 

" With the small apparatus, I have obtained dis- 
tinct metallic cruaU, when operating on so small a 
quantity ^ one drop of Fowler*8 solution of arsenic, 
which only contains l-120lh part of a grain. 

"The preacnce of arsenic in arti6cial orpimont 
and realgar, iu Scheele's green, ond in thesulphuret 
of antimony, may be readily shown by this process, 
when not more than half a grain of any of those 
compounds is employed. 

" In coDclusion. I beg to remark, that although 
the instruments I have now finished describing, are 
the form 1 prefer to all that I have employed, yet it 
must be perfectly evident to any one, that many 
very simple arrangements might be contrived. In- 
deed, 1 may say uocquirocally, that there is no 
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town or TiUoi^' In >ihi<U tnljihuric acid and xiac can 
be obUuwd, but every boute would furnish (o the 
Ingentoiu cxperimenUlut ample means for bu par- 
jxMv ; for, a twg. ounce pbial, with a cork and piece 
of tobarco-pip«, or a bUilder, with the same ar- 
nnicrinrut fixed to itj mouth, might, in rasfs of 
lUtrcmQ ucccsfity, be emp)oyed with ioccms, as I 
have repeatedly di>nc for thii purpoae. 

" Tlic only anibifpiity thut c«n poMibly arise in 
the modtf a1 operating aborc described, ari&e« from 
the ctrvumitaiicc, that «oino MQiplra of the sine of 
COmoivrcft themaelrca contain antcntc ; and such, 
when antctl on hr dilute sutpLurie add ^re out 
ametiurrtteil liydrogcn. !l it, tbi-rrfotr, neeeft&ary 
fur the iMirratur to be orrUin uf the puiity of tbe 
xino wbicii he rmpluyo. and thin is caatly dune by 
pttttinc A hit nf it inio itie apparatus, with only 
•uma dilute stitpl nrir ar-fd ; the ^s thu*obuincd is 
to be ael rtrr t • 'l ( and if no 

uuptallitf dim )• ; of flat glass. 

and xm white kiihtnunic Munin tnr apen tol>e, ibe 
sine way be regarded as in a fit state for nae." 



NEW St'N DUL. 

At a recent silting of tbe Preiicli Amdemy^ of 
Soleneea. a report was read of the committee ap- 
|tolntrd to ciflmlne the merits of a sun di/il in- 
rrnted by M. dtr SautL-y for asrertaiutng the mean 
time lit niiy latitude. 

A Kun dii«l pHiperly arl marks |h» real tine at 
any part nf thn day ; and ihr rnenn time isnhtatned 
by niitklng sllt>wstirr% fur Mie difTcrrncr Itetwecn 
lb* ?««»l '■!"» '•"■* 'i- -M" ... <.,*•; but in this ope- 
ration It : {- rcjnation of tune 
from an ^. which diffienrnce Is 
to b(i adilfd tu ui ilr<l>iiii-il (nmi the rval lime. It 
b tA save this I'lJculUinii that M. dn S1111IC7 has 
Invented nn appomtits, liy uiran* uf which the dial 
vnn be |>Uic4l e\ety day in huch a position as to 
niarli the uiran tjmr nf any houTi without the aid 
of Ibo ephxtiivria, and by merely Itaowfat^ the day 
of tbe year. 

If a sun dial be madr to turn round its indes, 
the shadow of the &uu «dl indicate the hour sotiner 
or later, nccurdin^ to tl>e motiun bainng talLeii place 
eastward orwe^tv-'ird Thus by giving the dial a 
proper posiUt<r!. ihr •-i^lsr shatlows will mark the 
mean time iu^imd nt il>r real time. The mt-r)ilt,tn 
of the dial oiust !►*- im ImrJ rrtry day arcording to 
the meridian of the plact- , either to the right or left, 

in angle equal to the equation of time expreiaed 
oy drt^rre^. On the diiy when the r/juation is null, 
the dtAl will mark both the real and the mean time. 
whi'h will lake pUre four tirr.rs year. 

When (he dial is inclined towards the eaat. for 
eiample. it iiidrks Uic rrsi lime at the part citualed 
ID the same latitude, urtdrr a distant meridian, at sn 
§a^ riiU4l to il;fl p^intinn of time. The snu 
aftrr rr-irhir- ! n of the dtat, hns ntlll to 

moTc fur .1 ^;l Mjc tquatiuii of the time, 

ID reac'i t'lc- 1:. ,m v > Jic pliu:e. It marks thus 

(be tta\ m' >mi -'( iL It |Hitiit, ttnd the mean noon of 

|he place wlx-.-r tUc diul is plaeol. 

The properiieauf a dial moving round its index, 
irill \tf the same when made to turn in the aame 
de- ' ' line parallel to the imlez or to the 

av "': 

ii^ ' A '^ « deflcription of M. de Snulcy's 

gun dtnl, and of tho moth' of ipoviog it. He haa 
4n^u on a plate ui porcelain, about 8 or 9 mchea 



scfoare, a horUoatol sun dud, for llw latUnde of 45 '. 

This dial is attached to an iron reotanguW tmaclr« 

called Seiiette, the three sidca of which are ujoat. 

By this arrangement the hypotheiiu«ul tine is pa* 

raJIel with the index or gnomon ; it is equally pa> 

rallel with the axis of the earlli when the dial ia 

horizontal and properly act. I' r ' -^ 

thenoK that the ilial is to m<r 

little pivots fixed to a frame. 

double desk, being a kind of t: 

large f«cc ll•^ti on a horisonlal 1 . 

hvinj i-t|ital and op^waite Ui c-u.U i>kt.tr, mii: [mtit 

ini'ltiitd 4^^ to the horizon. It la Lu the faiv pa* 

rallel with the axis of thccartli that tho l<-- 

on wliich the rectangular triangle turns, ■ 

On the face of the frame par-Hil 1,1 d..- 

a toothed wheel, divided into : 

each day of the year, la thr 

is a circuUr brass plate, the r<ty» «>f », 

According to the eqnstiou of lime. A i 

^ouremail, farni^hcd with a sphnic 

against are pclUr, the edge of the br>i* 

towards the plane of the equat-^r- , 

golar motion to the triangle w 1 

when the toothed wheel is iu-. 

[Hnioo. in order to bring the daj *4 Uh» >«•< 

an index properly placed.' 

The fiun dial may be placed on the nrtiea] 
of the mnvcoble triangle, and in (bat ohm it bcaooMi 
a vertical sun dial. 

When the latitude of the place is more or lua 
than 4b' , instead of placing Uie fmm^ on ^ nori' 
xootal plane, it is to be plaoed on an incln 
equal to tlie ditfcrenre between 45* und il. 
of the place, so as to have the gnoi,,. 
rallel with the aiis of tbe rart^. 1 i 
dial, which is neither honzontal nu, v.... i,, «i . 
mark the mean time, at if it waa placed in 4W af 
latitude. 

This apparatus, made for the northern hi- ' 
can be used aUo in the soathem |Hirts of • 
by phu^ng tl in an opposite direction i t>r 
then becomes evening, and the ecocutitc 1.' 
be drawn in the opposite way. 

APPLICATION OF THK PHYSICO-CHEMl 

CAL SClENrRS TO ARTS AND 

MANLFACTURE5. 

■T M. BKCQtBHKL. 

f ftaw werf /rpm p^gt 272. auit conclude J.} 

Tbi aurtftTflos and argmtifrrous i^nlrf^, ^Mrh 

have l>een tmted for silver and Icai! 

chemical process, are perfectly di»j' 

tractuin of tbe gold by washing. In. I. . 1 i... u; 

mrnt requires a polverisation, and a ro.>iling 

diiengage the goM from the pyr*- - ^■■■'- ' -- 

pounds which retuin it; the r 

removed, the ore is found redu. 

weight, and the washing may thru U: viU:. 

great facility.- the quartz and tither H^ht 

are in such a state of division, i!> 

U4t;<I to it may wash several h'-- 

a day. tu applinatioo has .^ .,.. 

made to the argentiferous galeuj, n 

discovered at Saiot-Saintia-C^intalo, u 

Cantal, and the quantity of whoM; p>td did not 

amount to more than a dedgramoio r-nA nio'f n 

JOO kilogrammea of ore, cooLuiuing .. 

lead. After the electrD-rhemiral • 

wosliing, 'KC toon obtuu rrviditea wit .u • 
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mmmes oi gold, and erfn morr which may advan- 
•ilipoalybc mated, whether by smelting or by car* 
the trashing farther. Prom thii we are led to 
thai the rucks o( this coaotry are anriferoos. 
the etymology uf Aurillac (cnin'ltciM) would 
10 piQTe> 

Mae result* ronfirm the adrantages obtained by 
of onr brcthrrn, in roasting aurireroiu pyrites^ 
hAxrt wanhine them to exirnct the gold, — adran* 
li|Ta n I I ~ I in some countries, 

fiper:&; rs that the scnrciiy 

nl 13 wi'^ ^'■.^ •, M^r-vL^^,. ^-^ lU application on the 
•cnle in Ami'ncu. 

IN grQeraily fuund in Culuuibia, and in the 

Statea, tn the rock« known to geologistfl by 

Ui of ayebite, |Kirpbjric syenite, mica schist, 

and the (|UAa(ity ia $o much tlic more 

idcfuble ai the rocks arc in a greater ftate of 

i|Kmtloo ; it i« the same in Rutfiia where the 

as roek is dioritc; this general fact, which 

icaplea of electro -chemistry torn to good 

E, lua auggetted a very simple mechanical 

I, which allowi of the parts containing gold 

immediately separated from those which are 

of it, so that only a certain portion of the 

f^ — - - — J- i -.vc to bt submitted to wanhing. 

' »cek to dciirmine what advan- 
. uTi mrtalliir^ical works, wc ahall 
that thpy necessarily bring ton desert coontry 
fwftu <if riviliiuitJaii, and, where furirit^rly no- 
li . ifd land was found, viltngcs are 
V y ; bat if, by a wise foresight, 
<>•''-, .,"> ttuAu its happy Intervention felt, by 
raging agriculture, tln-jf localities, which are 
rdrd. by a rich populnti^n, may Koon become 
ly dewrta, — of which VilUi Rica^ in Brazil, is 
I pie. 

la the time of its greatest prosperity, when the 
itud produce of the auriferous sands auiountt^d to 
■avly 120,000,000 francs, its popiilntioa amounted 
lO 30,000 M.tuU, For a century tliiH Tant pradurt 
endually diminished ; the inhabitants, wholly 
ipM in the washing, neglected tlie benefits 
ibi«rh rtrririliure would hove procured theui in that 
I fertile country. 
t from the metropolis, domestic trou- 
'bU-i. ' ■ivif--«»uc<s of bdminiBtrutioD, and the cxuc- 
txju* uf power, caused manjr to emigrate. Seurccly 
<i< L- ihia town now prcsi-nt to the traveller, llic 
■' of its farmer splendor ! 

very different in the districts of the mines of 

. where ihere is a working (mpitliittun of 

' and 120,000 agriculturists, llic ciicou- 

* -rintedlo the latter are &itch, thitt tlie 

1 tnnds are those in the vicinity of the 

i«-e, neceisanly rcsulta an incrente of 

{ iiirh will allow of greater srope bring 

: metallurgicnJ operabous, us auuu as all 

not occupied in th^ clearing and cul- 

iidA — tlie only means of jKupUng these 

If wf oofv look, at tlte other applications of elcc- 
ijioij. we perceive that the same processes which 
srri'' Ujt the treatment of mctids — with some modi- 
tk^«t)Ofl9, however — are cuccessfully employed for 
gildiug silfrr and copper objects, to a degree of 
incrfection which leave nothing to be desired, and 
fikrwifv for taking impresvions in copper, of medals, 
k«» relief and pLitis engraved with a graver, which 
bsTc all the beauty and polish of medals. The gal- 
saoiD moulds copy in relief all the prominent parts 
d thef» pUteSf and the cost copy gives impressions 



on paper. The number of good imprcsbiona which 
anch a plate can ftimish b very limited ; but there 
is the advanUge of being able to replace it by ano- 
ther, when it beginc to weair oat. 

This power, which by turns becomes, heat, light, 
and chemical power, is also capable of producing 
the effects of steam, so fu as we can judge from 
experiments first made in the United States, and 
more recently tn Rnssia \ in the former, it has been 
applied to the use of a printing press ; in the lattcrt 
to the navigatioQ of the Neva. 

A !nx-oared sloop, fitted with paddle wheels put 
in motion by an electric-magnetic machine, acting 
by meatis of a small voltaic apparatus sailed up that 
river, against a very light coDtriirywiDd. Certainly 
if the eipcnse necessary for setting in action an 
electro- magnetic machine capable of moviag a man- 
of-war were calculated, it is probable that it would 
be of a nature to cause this new application to be at 
present abandoned ; but when we reflect that bodies 
contain between their particles an enormous quan- 
tity of electricity, and that every day we are able 
to obtain a gmiter quantity of this power, at leas 
expense, we are led to hope that wc aholl one day 
see it liberated in suSicieut quantity to be applied to 
the purposes of navigation. Thus, far from reject- 
ing the firsit attempts made in the north for substi- 
tuting the enijiloymcnt of electric currents for that 
of steam, wc should, on the contrary, encoarage ia- 
vestigatiuns, which, perhaps, will lead to tlie solu- 
tion of one of the greatest manufactarlug questloiu 
which could be proposed. 

The powers by aid of which the metals are ex- 
tracted from their ores hare such energy, that they 
m<iy one day be used for setting In motion spparatos 
for grinding, and making ore undergo the various 
mechanical prcpnrationa without which tlic treat- 
ment could uut be carried od. 

In the face of so many facts, whose importance 
is every day better appreciated, it is easy to pcr- 
crire thnt the future may derive from the t^mploy- 
mriil uf a fcn^c whose power may be called infioitej 
which exists fettered and neutral wherever there is 
matter, and of which man will perhsps one day be 
able to make himself master. 

In M'imini 'g the present in order to prejudge the 
fntiire we shn.Il see that tlie imperative wants caused 
by ibij increase of population, resaltirig from the 
progress of civilisation, will require the fuicsta lobe 
cleared ; that coat pits are not inexhaui«tible» and 
that a time must come when the acarcity of fuel will 
be a scriflua obstacle to metallurgical operations. 
This time is. it is true, yet very far distant, but let 
uft now prepare, for the benefit of posterity, the 
means of extracting metals from their ores, and of 
carrying on various manufactures, without the intcT- 
veniioQ of fires. 



PREPARATION OF PIGMENTS. 

{Remmrd from page 256.J 

UROWNS, 

AspHALTUU, or bitumen, is a species of pltcbi or 
mineral oil become solid. Uitumc-n is collected on 
the surface of the lake Aspholtites, (the Dead Sea,) 
und is called " Jew's pitch ;«' but the greater part 
of the as]ih&Itum of commerce is derived IVom 
Liquid asphaltum, which is evaporated to dryness. 
The bitumen is of a fine black tint in its fr^turSr 
is cosily pulrcrized, and its powder is brown. It 
is not ground — it is only melted, end a fine brown 
color is thus obtoiiked, of the grostest bruafparcocy, 
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but tt retiirds the drying of oila^ nod the drying 
qvttlity mut be Increaud u mach u poutble. 
xliere tre two moder of preparing bitumen : s 
thick Timiab is fint made by disMlviDg it in oil of 
turpentine ; tbit docs not require much heat, and 
even, in time, will disaolTe when ooU. This Tar- 
nish it ao thick that it cannot be used without 
mixing it with tbe emplaitic oil of Italy, or maatic 
varnish ; thii prevenUi ita flowing off tbe palette. 
Thit is the manner in which tbe English and tbe 
Italians prepare bitomen. 

Tbe Frmcb prepare it in tbe following manner i 

Venice turpentine .... 15 grains. 

Gom Uc 60 „ 

Asphaltwn 90 „ 

Drying oU 240 „ 

WUtBWix 30 .. 

l%e gsm lac is first dissolved in the terpentine 
fay adding fifteen grains at a time, and allowing it 
to melt before the other portion is added ; the 
•tphallum is then to be mixed in like manner, by 
dMjtw ; the liaKVcdoil, bsTing been heated nf-xr to 
tiba boiling point, is also by degreei mingled with 
the rast: tbe wax b then added. Before the 
mixture cools, it should be thrown upon the stone, 
and well worked with the mnller and knife. Thus 
prepared, the bitumen will dry in one day equal to 
Aake white ; but as a skin will form on the surface 
of the mass, this must be prercnted by putting it 
into t tin cylindrical veMcl, covered with a disc of 
the exact diameter of the interior. By pressing 
thb disc, in which is a small hole, tbe bitumen 
Oows oat, and then tbe bole is doted with a wooden 
pctf, M as to prevent the air coming In contact 
«& dM aurfisco oi the liquid. In this way It may 
bt w w mod *ofl Am- a long time. 

A greMtcr defr«e of solidity would be giren to 
the bltuman if it w«r« dwaolved in amber varnish ; 
ttaXj gralaa of this vamiak aboold be sabetituted 
Air tvpwIfaM. Tbe guo lac win dissolve readily 
la the ««rBlah. 

a^wtm ^tPrtmimt iMW.— M. Bovvier has nub- 
lUhed a proceaa, by nwns of which Prussian blue 
mo W CMverted into brown, or Umck, by intense 
heal. TUt b<i»«n hai sll tbe iranaparency of as- 
ph«IV«m, Willi tbta adrmaCagc, that it dries qnickly, 
aitil U iH^manenl. 

M». lUmvtrr'i proceea U, lo pUoe upon a clear 
Ar* a Urgt* Irmi aiMKin i when It Is red hot, put iutu 
Ik •tiiiift plcKTs lY rru»lan blue about the size of a 
■msll ttui I lhi>k« BDon begin to orackle. nad throw 
iifT tcaJM III riropoftioii as it grows hot: remove 
4h« •paon, anil Im it b*" nool i If allowed to remain 
tiHi littig (*» tliP flro, thn rl({ltt color ts crushed 
•minII. •<•"•" of I' **" '^ found blackish, and the 
rxvl of a yalluwUh liroiMi : Ihla is quite as it 
■hi'iild \tr- 

M M I'-r >t«t(i« tlmt this pigment can only be 

,,t riulfie I'ruuiiui blue in common 

f,„. <ii he " never succeeded in mak- 

liifl H <«**b W»«i «<jfL which is manufactured in Eng. 
tliUM It wnuld appear, that to make the 
' .iMly •unecd, blue must be employed 
I* much nhiminc. That of HngliEh 
■•'"'li li darker than the French, 
•if ^his substance : when com- 
-'>f English blue only produces a 
.->hjf, which Is, in fact, very trana- 
triiaa. Aiiuthr.r condition requisite 
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to the snccess of the operation is, that tha 
ought to be at once carhed to the eicact poiatn- 
quired. This is easily done b^ using proper 
tiOD. Instead of commencing tbe prooeae by 
heating an iron spoon, the bits of color may fe« 
pUced on a plate of iron, and the piste laid opOD ft 
quick fire ; tbey sometimes give out flaau, otf 
^ways grow red along with the plate ; when takes 
off the fire, they are left until they cease to emit 
■moke, and the bine color hss disappeared. 

If the blue is calcined in a close crucible, a black 
is formed, which will be found very uaefal, as it 
dries well. 

BrotcH Pink. — This color is made by predpilatiag, 
with alum, a decoction of French berriea (i ~ 
ii0(#ortH«) in such a way as that the alkali 

not be saturated. This color would be more 

ing if, instead of tbe berries, yellow wood, qnerd. 
tron, and holly bark, for instance, were used ; nd 
still better would be tlw husks of nuts, which pro- 
duce a very lasting brown color. Tbe husks of ttUtl 
contain some portion of starch : for this reason it 
would not be proper to employ boiling water for tha 
purpose of extracting tbe color. 

Mixture may also be made, in whatever proper- 
tions are most agreeable, of wood, madder, and 
busks of nuts; and instead of using alum to preci- 
pitate the decoction, tbe acetate or volphau of 
copper should be used, which, as we have already 
obsened, is the best mordant for giving stebili^ to 
the colors. Bonea, or If ory half calcined, prodaea 
very transparent browns, and are laftiog, out an 
tbe worst driers poariblc. 

Umbtr, — Some mineralogists haveoonfoundedthii 
earth with that of nocera in umbria, which ii bitu- 
minoua and inflammable, like those of Caaael and 
Cologne. It resists tbe action of fire Uketheochna. 
It is brought from the Isle of Cypnu, and ia known 
in commerce as Turkiah or Ijcvant umber. Ita 
color ii an olive brown, which becomea much 
darker, and ot a warmer tone, when it ia 
It is principally composed of the oxide of 
nese, oxide of iron, ulcx, and alomine. TTda 
lor has much body, and dries rapidly, especially 
after it has been caldned. Itgrowsdtrkerby time; 
but this is not a reason for setting it aside : titis 
disadvantage may be obviated by mixing it with co- 
lors which grow paler by tbe action of light, ivb 
as the brown pinks, &c. 

Some painters have punted on gronnda primad 
with umber, but it hsa peaetxated thra«gh tha 
lighter ports of the work. There are Beverai c# 
Poussin's pictures painted on umber grounds. That 
fine series, •' The Seven Saonuncnts," i> dearly 
amongst tbem. 

Cc$ttt and Coloynt Eartkt.—Thmc are biteminova 
carth&, originating as it ismpposed from the da- 
compot^ition of wood ; the oiiaeralogiati have alM 
given them the name of lignites. The Caaael eartt 
baa tbe greater quantity of bitumen, and has a rich 
tone of color, bnt it loses this in some measure by 
exposure to the light. Another serious inconvenience 
in the bituminous earths, is their retarding the 
drying of the oils ; therefore when employed, they 
must be ground with the strongest drying oils ; and 
to compensate for their growing lighter by the actiaa 
of the sir, they should be mixed with colors that 
are permanent, such as umber, duLnXMl-blask, and 
oxide of iron. 
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LOCOMOTIVE ENGINES. 
Th Ikf Editor. 

Sin. — Having on srrerftl occaitionft hren muth 
pteued in pcmsing your little n-ork. uud wishing to 
promote its ckcuUtion, I have scot yoa a ilrawing 
and dMcription of a lot-omotivp engine, which I hope 
will be snfficientJy lacid tor the generality of yoar 
fubscribeni. 

As niilwajs occupy ft large bimre of pnblic inte- 
rest at the V'^'t^Dt time, it is iuiportant that some 
insight should be had into the mauner of working 
tliem. and the construction of the varions machines 
which are used for thr tranHportatirm of patiyen^pra 
and merchandiM over the c:realvr part of this 
country. 

Various nif-afit ore rcMirted to, and power of diffe- 



rent deacriptions made n«e of for thlM par 
Rteam en^nes. locomotive and ftatioi 
rare of the atn>o»phere, as in the ati 
way, and the grsnty of the carhag 
which is made une uf in some of the 
north, connected with the D^llieriea, where m 
lesi rope pastes round drums at each end 
line, which is an inclinrd plane, the train of 
earrisges running dono nhuh, on one line 01 
draws up the empty tmin on the other line 

Of Eteam engines, where stationary power 
ployed for the puri>o»es of locomotion, and i 
rope is employed, uin the London and Birmii 
railway, worked by an engine at one ei>d ofjj 
onlv; or a tnil rope is nsed, as in the Lofl 
Hlaekwall railway. In this cafe, an a^ 
\A»cr6 at euch end of the line, whieh will be 
nndeniood by the following sketch 



■li 
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'SappOflinc the train to be xtsrting from the 
"termiuua D. there will be as much rope wound on 
the drum D, as is stretched between the two drums 
B and A : Ihr driiiii A bring then madi? to revolvt-, 
unwinds the rii|>e fnim B, drnwinp^ the train with it, 
and by lU* time the train ha» readied the terminus 
C thr drum A will *be full of rope and h empty. 

But of all ihrse contrivances the locomotive eo- 
j|ine is the most in use. and which ! shall proceed 
t4j describe. 

The arnuigeuient of the various parti of this ma- 
rhine is admirably adapted to the objects in view, 
viat., compactness, ^at surface of heat, an object 
attained by causing the smoke and beat to paas 
through the copper tubes J, which were added by 
Mr. Stephenson, and are a very great aasintance ; 
small surface for condensation, tlie cylinders being 
placed ID the smoke box exposrd to a great heat, 
and the boiler being covered with wood ; and a 
good draught, caused by making the steam, al'ter 
having pei^ormed its duty in the cylinders, pass up 
the Biuaioey through the wo^te steam pipe R. caus- 
ing a vncoom, the air to supply which must enter 
through the opening M, up through the fire. The« 
engines are generally about 20-hor8e power, weighing 
ulout IG tuny. 'fliey cost from 12 to X15(I0, 
and when well ma>Jc und in good condition atiain a 
speed of 60 miles per hour, in which time they 
evaporate 100 cube fi^et of water, and consume 900 
or lODOth. of coke. Tlipyare provided with a ten- 
der or open carriage, fur itrfrryiug water and fuel, 
and a steam whistle to warn persona on the railway 
of their approach. 

A the cylinder, of which there are a pair. B the 
pistou. C the D valve. D the steam'pipe. Ethe 
piston rod. P the aile of the driving wheels. G 
l)ie crank. H the eccj'ntric working the D valve. 
I thr rod connecting the piston rod with the crank. 
J copper tubes to convey the smoke firom L the 
fire-box to K the smoke-boz. M an opening to 
cause draught N the fire bare. O the man. hole. 
P a safety-valve not under the control of the engine- 
driver, loaded with a pressure of SOfts. per squar« 
inrb. Q a aafcty.valvc regulated by tiie engine- 




driver. U the iraate steam.pipe. S birf 
IcsMD the shock of a collision. T the handli 
cock for ref^nUting or shutting off the stew 
D. U the platform for the cugirtc- driver, 
door to the fire-hox. \V the handle to 
in|; motion cnnnrrted with it by the rod' 
the frame to the cngioc. 



MAKING OF GLASS B 

A VKRY considrrnhlf* mnnnfiMtore of gli 
formation ot beads is carried on at a pi 
Murano, situated nnir the city nf Veni< 
is nothing peculiar in thr rfimpof^ition of 
made use of for this purpofte, nor in the 
employed for its preporation ; and atthoa^ 
manufaoturers affect great secrecy as tn the o 
substances which th<7 mix with Ibis glass, il 
likely that they posacss any rcid advant 
others in this rrspect, or that they have 
useful di.m-overy of materials different 
commonly employed in coloring glaaa. 

When upon ini»pprtion thr co1ore<l j^li 
to be tn a fit state for wnrkmg, the necessar 
is gathered in the usnal manner upon the 
blown into a hollow fonn. A second wuri 
provides himself with an appropriate 
with which he takes hold of the glssi at tl 
which is farthest from the e^ttremity of the ro 
the two men running thereupon expedttioo 
exactly opposite directions, the glass is drav 
into a pipe or tube, in the manner of those m 
constructing thermometers, the thickneas of 
drpend<< upon the distance by which the mer 
rate themselves. Whatever this tliKkncsa tt 
the perforation of the tube i* pre»crveU, and 
the MUM proportion relatively to the AalMtj 
the glaas aawas originally ((iven to it by the I 
In these particulan the workmen of coune 
themtelves according to the slxc and desrripi 
the beads which are to be made. The gla** 
atMurano is provided with a kind of gnllc-ry 1 
in length, and which much resemblca ■ 
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the tubes are drawn ont io the manacr 

Tabu fftTi|teU with diffirrrnt colom are made by 
pAaini^ from two or more pots lamps of difTertnt 
gtua, which are nnjtrd by twistini; thRin 
before they are drawn oat to the requisite 



1 aa they are tuffiriently coal for the par- 

i>'"« nre diriclediutoetjual lengchs. sorted 

It culorv and sizM, pMckeO in chuta, 

itched to the city of Venice, within 

vtoii Ui« ACioal maoufactare of the beads ii con- 

they arrive at the bead roonubctory, the 
i<^a Tery curefully inspertcd, and sorted 
CO their diScTcnt diameterd, preparatory 

- iDg^ cut into piecet kuffictetttly tmaU for 

'ormiog tbU latter operation, a shaqi iron 
i( is provided, abaped like a chisel^ and 
»(,^urriy fixed in a block of wood. Placing the 
(teas Cube upon the edfe of tliis toot at the part to 
be avparated, the vnrktnan then, with another 
ibarp inslniment in bid hand. cotn. or rntber chips, 
(he pipe into pieces uf the reqni&ite nlte; tlis skill 
*f the man being »hown by the unifonnlly of iixe 
yceeBTved between tin- ditfcreat fragments. 
» Xbe niauCe pieces thus obtained are in the next 
thrown into a bowl containing a mixture of 
' -vomi nhcA, in which they are continunlly 
•uc unril the pcrrorotions ta the pieoeaarc 
V tlic »aod and ashes. This provision is 
• lile, in order to prevent the sides from 
L ^'ther when lofu-ncd by heat in the neit 

ppe ration. 

A metallic vessel with a long handle is then pro- 
TWed, wherein the pieces of gljua are placed, to- 
gellt«r with a further quantity V wnud-ashea and 
jukI ; and ihc whole biding subjected to beat over 
aiharrwl Are, are continually stirred with a lutclieC- 
«Kb».'<1 ^iiariitn. l)y this simple means the bcdda 
' ibular form. 
1116 been imparted, and the beads are 
tgTJn k^ui, liiey are aj^itated in aieves. iu order to 
Irparmte dw aand and ashes ; tbis dune they are 
toueTcrred to other .mcvcs of difTcrent degrees of 
iBMieai-, in onler to divide the beads nccordini$ to 
lUir various slzea. Tho^ie of each size ore then,. 
lAir being ktruiig by children upon separate thread*. 
Biode up into bundles, and pjckcd In caaka fur 

Bl{«rt«ltoa. 

In thij manner, not fewer than sixty diflerent 
luuit of glass beada are prepared in vnstquanticiea. 
Tit prmctpol trade in these is curried on with Spain 
mi th« coast of Africa ; but ^ome porlioua bnd 
ttdt way to Dearly alt parts of the world. 



FmEWORKS. 



CRr^iimedffom page 24 5, > 



/v-.^ f- 



i\A ., 



fne cartridge papt r into pieces 
I I foot long; i i-d^'e of each 
'* about } of ati ttu-h broad ; 
l$> iluuiilc ed;^ down \ of >iu inch, and 

tiL' edge buck half over the double fold ; 

(heu oycii it. i>r.d Uy iill nlong tbe chxnnel which is 
fennel by tbe folding of the papir, some meal 
piwdf^i llirn fold It over and over, till nil the pa- 
l«f iadwttbled up, rubbing it down every turn ; this 



done, 1>end it backwards and forwards, 2) inches, 
or tbereaboata at a time, as oft as the paper will 
allow ; then bold all these folds flat and close, and 
with a email pinching cord give one turn round tbo 
middle of the cracker, and pinch it close ; then bind 
it with pack'thread, aa tight aa yon can ; then bk 
tbe place where it was pinched, prime one end of it, 
and cap it with tauch'pnper. When these crackers 
are fired, they will give a report at every turn of 
tbe paper : if you would have a great number of 
bounces, yon must cut the paper longer, or join 
them after they are made ; but if they ore made 
very lung before they are pincbetl. yon must have a 
piece of wood with a groove In it, deep enough to 
let in half tbe cracker : this will hold it atrnigbt, 
while it is pinching. 

Marrootu. — Formcra for marroons are from | of 
an inch to 1^ diameter. Cut the paper for itia 
cases twice tbe diameter of tbe former broad, and 
Wng enough to go three dmrs round ; when you have 
rotled a caae, paste down the edge, and tie one end 
dose ; then with tbe former drive it down to tiike 
away the wrinkles, and make it flat at bottom ; then 
fill the case with com powder 1 diameter and ) high, 
and fuld down the reH of the caae tight on the |>ow. 
der. Themarroon being thQ8made,vrind pack-thread 
up in a ball, then unwind 2 or 3 yards of it, and 
tliat part which is near the halt, make fost to a 
hook ; then take a marroon, and stand as fir from 
tbe houk as the pack-thread will reach, take MtmA 
rope yam and wind it lengthwise round tbcmsrroori 
as tight as you can, till it vill hold nu more that 
way; then turn it and wind tbe pack-thrrad on the 
short way, then Icngihwise again, and so on lilt the 
paper is all covered; then make fast the end of tbe 
yam, and beat down both ends of the marroon. to 
bring it in shape. To consolidate the whole dip tt 
iu hat glue in which red l<:«d has bcirn mixed. The 
mi^lhod of firing marruons, is by making a bole at 
one end with an awl, and putting in a pioce of 
quick-match ; then take a piece of strong paper, in 
which wrap up the marroon, with 2 leaders, \»hich 
must be put down to tlie vent, and the p>iper tied 
tight round them with small twine; Lhe«e leaders 
are bent on each tide, and their looM) ends lied to- 
other marroons ; that is, whenever numbers are 
to be fired at once, otherwise, a single leiulcr it suf- 
ficient. 

Pin-whctU. — First roll Eome paper pities., alwul 
14 indies long each : these pipes must not be toade 
thick of pnpt-.r, 2 or 3 ronniU of elephant paj^r 
being sufficient. When your pipes are thuroughty 
dried, yuu rau«t have nudes tin Uihe, 12 ini-ltfa long 
to fit easy into tbe pipes ; at one end oi lhi»^ tube 
fis. A sniall conical cup, which dune is callrd a runnel : 
then l>rii<l one end of one of the pip-.'fl. and put the 
funnel in at the other, as far as it will reach, and 
fill tbe cup with composition: tlicn draw out the 
funnel by a little at a time, shaking it up and down; 
and it will fill the pipe as it comes out. Having 
filled some pipe^, have made some small bliM'ks, 
about 1 inch diameter, and \ inch thick ; round 
one of these blocks wind and paste a pipe, and 
tu the end of this pipe join another ; which 
must be done by twi&tjng the end of one pipe 
to a point, and patting it into tbe end af tbe 
other, with 8 little pat^te : in thismanncr jnin four 
or five pipes, winding tliLiu om- upoa the other. 
so as to form a spiral liuiv Having wound on your 
pipea, paste two slips of paper across tbcin, to hold 
them together: besides these alios of paper the pii>rs 
must be pa:ited together. 
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There is another method of miikiag these whceU, 
rullfd the French ; nhii^li is, by winding on the 
(ttpM without paste, aod utiokiag them together 
with Kaltng*wax, at erery hflU-tnm; u that, when 
rhey lire fired, the end will fall loose erery ibne the 
Fire passes the wax ; by which means the circle of 
ftre nill be considerably increased. The formers 
for these pipes are niuJe from 1 1 to 4 IGths of an 
inch diameter, and ihe composition for them is as 
follows; mcalpowder8oz.,salt}ietre 2 ot., and sul- 
phur 1 ot.: among thi'sc ingrcdieul* may be niiicd 
H littli) steel-fllingfi, or the dust of cast iron: this 
romputition should be very dry. and not made too 
tine, or it will stick iu the funnel. These wheels 
mny be fired on a large pin, and held in the hand 
with safety. 

Serfitntf. — Serpents are generally made aoout 5 
nr 6 inches long, and about half an iach iu diameter, 
they arc sometimes made rtraight, and sometimes 
with t ohoak in the middle of them : the name 
which they bear, probably rose from the hissing 
noise which they make when (ired^ or from the. zig> 
XJi^ nr vibnitingdlrucliuiiH in which they move when 
properly constructed. The cases most be mode of 
Mime strong paper, and rolled in a former about 
one-fpQrth of an inch diameter, or somewhat more, 
and hivi6g choaked or tied one end up riose, with 
(•trud^ tntne, ^U the case about two-thirds of the 
way with the following composition : roealed-pow- 
der I pound, saltpetre 1 oz. and f , charcoal I 02. 

3% Make TtiurbiUon Ctuta, — TTjosc sort of coses 
■re gbnenUly made about 8 diameters long, but if 
Very large, 7 will be sufTicient : tourbillons will an- 
»«wcf Tcry well from 4 m. to 2Ib., but when larger 
there is no ct'rtamty. The cases are best rolled wet 
with paste, and the last sheet must have a Btra%hC 
td^-. 80 that thu case may be all of a thickness : 
when you have rolled your eases, after the manner 
of wheel cases, pinch them at one end quite close ; 
then, with the rammer, drive the ends down flat, 
and afterwards ram in about l-3rd of a diameter 
of dried clay. The diameter of the former for the*e 
caaes must be the same as for iky-rockets. 

Thurtillon. — llaving filled some cases williin 
about 14 diameter, drive in a Udle-fuU of clay, 
then pinch their ends- close, and drire them down 
with a mallet ; when done, find the centre of gravity 
of each case, where yon nail and tie a stick, which 
sliDuld be I an inch broad at the middle, and run a 
little narrower to the ends : these sticks must have 
ihrir end^ turned upwards, so that the cases may 
turn boriiiuntaUy on their centres : at the oppocitc 
sidea of the cases, at each end, bore a bole close to 
the clay with a gimblet, the stxe of the neck of a 
common case of the aame nsttire ; from these holes 
(traw a line round the ca%, and at the nnder part of 
the CMC Irare a hole, with the same gimblet, within 
4 a diameter of each line towards the centre, then 
from one hole to the other draw a right line. Tliis 
lilt? divide into three equal ports, oi in the Figure, 




When yon fire tourbilloos, lay them on a smc 
Liblc. with tlteir sticks downwards, and bom 
leader thri>agh the middle with a port firr '^' 
should »jitn three or four seconds on the tai*' ' 
they ri5e, which is about the time the com po-; 
be burning, from the aide lioles to those at itoaxim. 
• To tourbillons may be fixed reports, in this mao* 
ner : in the centre of the case at lop, make a smdl 
hole, and in the middle of the report make another 1 
then place them together, and tie on the report, utk 
with a single paper secure it from fire : this doM, 
your toarbillon is completed. By this method yvu 
may fix on tonrbilloDS, small cones of itars, rsiai, 
fic. but be careful not to load them too much. llAh 
of an inch will be enough for the thickness of tbe 
sticks, and their length equal to that of the caae*. 

CtmtyMifiou of Ihuritiilons. — Fill with rock«( 
composition of a strength proportionate to the u* 
of the cose. 

(7b bt emtinved.) 



I two bntra. then from these hotestoibeothertno^ 
■ qaick'Uutch, over which paste a thin paper. 



PARALL.OC. 

TiiK pnrallax of a celestial body is the angle n&dlar 
which the radius of the earth would be seen, tf 
viewed from the centre of that body ; it affords the 
aaeons of ascertaining the distances of the «un, 
moon, and planets. When tbe moon is (n the hurt* 
zon at the Instant of ri^ini; or setting, suppose Uoe* 
to be drawn from her centre to tbe »pectat"r --i ^ '■ 
the centre of the earth: these would furui 
angled triangle with tlie terrestrial mdius, 
of a known length ; and as the paratla.1 or anglr «s 
the moon can be measured, all the angles and our 
side arc given ; i^ence the distance of tl' 
from the centre m the earth may he r. 
The parullux of lui object may be found, n tf > 
observer* under the same meridian, but at a veij 
great distance from one another, observe its aeiiilA 
distances on the same day at the dme of its pBsa«(« 
over tlie meridian. I3y surh contemporaneous oIk 
»emtions at tbe Cape of Good Hope and at Berlm, 
the mean horizontal jHiraUu of the moon was 
fonnd to he 245'.)", whence tb« mcfin dir' 
the moon if> about sixty times the mean i 
radius, or 237,360 miles nearly. Sincetbi'- ,-,. . .-■ 
la equal to the radius of the earth divided by tti 
distance of tbe noon, it varies from the distance of 
the moon from the eartlt under the same psrallr! 
of latitude, and proves tbe ellipticity of the lunar 
orbit. When the moon is at her mean diuonoe, U 
varies with the terrestrial rodii, thus sh^vrug tlitS 
the earth is not a sphere. 

Although the method oescribed ia safleStul^ 
accurate for finding the parallax of an object so near 
OS tlie moon, it vrill not answer for Uie sun. niuch 
Is so remote that the smallest error in ob^ervfttmit 
would lead to a false result. But that difficulty i« 
obviated by the transits of Venus. When thai 
planet is in her nodes, or within U" uf them, thai 
is, in. or nearly in the plane of the ecliptic, she t> 
occafionally seen to pass over the sun hkr « ''--i- 
spot. If we could imagine that the son :Lri 
had no parallax, thcliiui described by the j 
his diac, and the duration of the transit would 1k' 
the same to all the inhabitants of the earUi. Itot 
as the semi-diameter of the earth has u » . 
magnitude when viewed from tbe centre of ' 
the hne described by the planet In lt«pasMiL,> m.<^ 
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[4ltf fcppMft to be n«Anrr to \ua centre, or farther 

it, «cc<irdia; to the j>osition of the obserrer ; 

il the Juration of the tranut rarirs with the 

It pctnt£ of the earth's surface at which it is 

rt^. Thii diiference of time, being entirely 

Ut cfFcL't of |»arallAx. fnnuAhea the meana of com- 

-■•-•■ ■ I' from the known motions of the earth and 

t>v the •ttuif inrthod as for the ecfipses of 

In fact, the ratio of the distances of 

111 J tlie sun from the earth at the time of the 

rcf known from the theory of their elliptical 

Conscqaenily the ratio of the pnralliLies 

two bodies beinK inversely as their distances, 

■« ci^i n ; and u the transit gives the difference of 

Ike paralln les, that of the aan ia obtained. I a 1 769, 

Ow parallax of the san was determined by obserra* 

AOBf of « transit of Venus made nt Wardhos in 

l» and at Ouheite in the South Sea. The 

observation was the object of Cook's first 

The transit ld.sted about six huuni at 

Otehcttr^aod thediQ*erence la duration at these two 

wa> eight minutes ; whence the fiun'ti hori- 

licrallax wu found to be 8'''72. But by 

cuuaideracions it h>is been redticed to 8"5776 ; 

frna vhicb the mean distance of the son appears 

lo be aboat iiiocty-fiTe nuUions of miles. Thi^ is 

Kfinfirraed by an inequality in the motion of the 

-< hich depends upon the parallax of the sqd, 

H h, when compared with obscrvntion, gives ' 

the sun's parallax. 

))iirattax of Venus is determined by her 

thsl of Mara by direct observation, and it 

'■ to be nearly double that of the san, when 

rt ia in opposition. Tlie distance of these 

ncta from the earth is therefore known in 

lal radii, consequently their mean distances 

f.om the sun may be computed ; and as the ratios 

of the distances of the planets from tlie sun, are 

v.,....-. (,y Kcpler'i law of the squares of the 

timra of any two planets being as the cubes 

r mean distances from the son, their absolute 

^Uatcncea in milea are easily found. This law Is 

Tfry remarkable, io thus aniting ull Che bodies of 

><)d extending to the soCeUites s« well 

• iir Eli uji; earth scems to be from the son, Uranua 
il no kaa than nineteen times further. Situate on 
tk» verge of the system* the sun must appear to it 
ttoi. much Inrger than Venus does to us. Tho earth 
eaanol even be visible as a telescopic object to a 
tody so remote. Yet man, the inhabitant of thu 
fwtb. soars beyond the vast dlmeusioos of the sys- 
tisn to which bis planft belongs, and lusnmcs Che 
iSmmaUr of iu orbit as the base of a triangle, whose 
ifcz afxteodj to the stars. 

Sttbline as the idea is, this assomption proves 

fif iTcctaal, for the apparent places of the fixrd stars 

t sensibly changed by the earth's annual 

i'jo. With tho aid derived from the re- 

-.^9 of modem astronomy, and of the most 

tostrumenta, it ia still a matter of doubt, 

-.iicurr a seu^iblt' parallax has been detected even 

to the Dearest of tbc&c remote bdos. If n fixed 

sUr bid the parallax of one second, it would be 

Sir»,7J^9 timis farther from the sun than thr earth 

L*- At Bucb a distance not only the terrestrial orbit 

s^nnks to a point, but the whole solar system se«u 

in the focus of the most powerful teleacopc. might 

be eclipsed by the thtekneu of a spider's thread. 

I^iebt ftvio^ At the rate of 200,000 milea in a second, 

wvuld l«ke ibrve yearv and seven days to travel over 

ILiC tpjxc One of the ueaiest stars may therefore 



have been kindled or extiogDished more than three 
years, before we could bare bcc-n aware of so mighty 
an event. But this distance must be small, when 
compared with that of the most remote of the 
bodies which are viaibh* in the hcATms. The 5aod 
stars are nndoubti^dly luminous like the sun ; it U 
therefore probable that tbiy are not n^-irrr to one 
another than the sun is to theneare«t ol' ihcia. la 
the milky way and the other starry ffebutir, soae 
of the stars that seem to us to be close to others, 
may be far behimt them in the botindlrs* depth of 
space ; nay, may be rationally supposed to be situato 
many thousand times farther off. Light woalii 
therefore require thousands of years to come to the 
earth from those myriads of sons, of which our own 
ia but " the dim and remote compauioo.*' 



SHAPE AND HEAT OF THE EAJITH. 

It has long been a Cavorite conjecture, that the 
whole of our pUneC wa* originally ia a state of ig- 
neous fusion, and the central parts still retain • 
great portion of their primitive heat. Some bavo 
imagined with the Inte Sir W. Herschel, that the 
elementary matter of the earth may have been first 
in a gaseouB state, resembling thoM nebulx which 
wo behold in tlie heavens, nml which are of dimen- 
siona so vast, that some of them would fill the orbita 
of the remotest planets of our system. It ia con- 
jectured tliat such aeriform matter (for io many 
cues the nebalona appearanee cannot be refisiTed to 
clusters of very distoot stars), if concentrated, might 
fiirro solid spheres ; and others have imagined that 
the evolution of heat, attendant on condensation, 
might retain tlie materials of the new globes in a 
state of igneous fusion. 

Without dweliing on such speculations, we maf 
consider how far the apheroidal form of tlie eartlr* 
afTords sufficient ground for presuming that its prir 
mitive condition was one of univenal fluidity. The 
discussion of this question would be superflnoui, 
were the doctrine of original fluidity lest popnUr ; 
for it may well be asked, why the globe should be 
supposed to have had a pristine shape different from 
the present one ? — why the terrestrials, when fint 
called into fxislenoe, or assembled togetlier in one 
place, should not have been subject to rotation, so 
as to assume at once that form which alone coold 
retain their several parts in a state of equilibrium ? 

Let us, however, concede that the statical figvra 
may be a modification of some other pre-existing 
form, and suppose the globe to have been at first a 
perfect and quiescent sphere, covered with a uni- 
form ocean — what would happen when it was mode 
to turn round on tts axis with its present velocity ? 
*• A centrifui^ai force," says Sir J. Ilerachel, " would 
in that case be generated, whose general tendency 
would be to urge the water at every point of the 
surface to recede from the tu.it. A rotation might 
indeed be conceived so swifc as to flirt the whole 
ocean from the surface, like water from b mop. But 
this would require a fsr greater velocity than what 
we now speak of. In the case supposed, theirvij^Af 
of thr water would still keep it on the earth ; and 
the tendency to recede from the axis coutd only be 
satisfied, therefore, by the water leaxing the poles* 
and flowing towards the eqoator ; there beaping it- 
self up in a ridgt.*, and being retained in opposition 
to its weight or uatural tendency towards (Im centre 
by the pressure thus caused. This, however, could 
not take place without laving dc^ tbev*<^^ tt^'^NAy 
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bopv MB «W weoid 

vo* «D0ved t» ufce ili^ aatanl 

** The tea b eofuUntlj bnling on the Uad, piad- 
kif U don« ^id •c«Uciiu; iu vom-off particle* 
%uii tngnaOt is t^ cUlc of nod and pcbbka, 
onr its bed. ' GcoiogioKl fact* afford abmuUnt 
|*rDof tlaC the -*'**^j rcwtinrwta bare alt «l Uwm 
■■^i;tot dut pt«ec«, evcA more than once, aad 
Wn cmtireljr tarm ia fiacBevCi, or redaeed to pov. 
dm. Mad sabttCTfcd and reroostnictrd. Land, ia 
ibM vinr of tbc aatijectr loaca its •ttnbut« of fixU;. 
Aa a niaai it aufbl hold cofothw in oppeaition to 
tone* which the water frcdy obe«« ; but in iti state 
of atteeeaare or ■raalfieoQa d^gradatioa, when di*- 
aemhiafrd through the watar, ia Ch« state oi aaod or 
i»a4« it ia nfa^cct to aB the impaUes of that floid. 
la ths byoe of tinoe, then the iirotubcruit Uod 
arotfd be deatrojed. and apread over the bottom of 
the OOMa» fillio; op the lover paru. and tenJiog 
cooti— ally to re^iDodel the fur&ce of the aoliil na- 
ileoa, ia ooirespondrooe with the form of Ftprili. 
l/rimm. Tboa after a laf&deat Itp&e of time, in the 
rage of an earth in rotation tbe polar protoberkncca 
wovid gradaaUj be cat down and diuppear, being 
trHwferred to the equator (aa being tArn the detptti 
Mtf), till the earth would aasnme by drgrc4t« the 
fufm «e obaerre it U> hsTc — that of a fliittcoed 0^- 
/oie ellipaoid. 

" We are far from meaning here to trace the 
procew by which the earth really aMnmed il» ictual 
form : all we intend ia to show that chii u the form 
to abicb, under a condition of a rotatioo on its Atii. 
it niitst tend, and which it woold attun even if ori- 
ginally and (to as to speak ) perrerflclyconj^tutcd 
ochiTwiM." 

la thia paiaagc, the author (Sir J. Herachel), hai 
cotttmtpUteil the aoperlicial effecta of aqueous rnat- 
l4ir ntily ; Ih: might haf e added that every stream of 
lava which flowed out of a volcano would be im> 
pelled. in a alifcht decree, towards the equatorial 
irgion», in obedtenre to tbe lame power ; and if 
the voti:«iuc action should extend to great depths, 
fto •« to mrle, one after another, different parts of 
the earth, the whole interior might at length be rc- 
'teodclied under the infloeuci; uf similar changes, 
doe to cauam wliich may all be operating at tbi.i 
moment. Tbe statical figure, therefore, of the 
terrektria] apheroid (of which the longeiit diameter 
vxttceds the shortest by about twcnty'tive miles), may 
bare been the result of gradual and even of exiat- 
ing cAusen, and not of a primitiver nniTersal, and 
ilmultJineous tluidity. 

Eaperimeiiu made with tlie pendulum, and ob> 
serrations on tbe manner in which thr cirth attracts 
the moon, have shown Cb»t our pliniet in nut an 
empty sphere, but that it must rather increase in 
deiuity from the surface townrds the centre ; and it 
hits aImo been inferred that tbe equntorlal protobe- 
lance is continued inwards, that Is to say. that lay- 
ars n( equal density are arranged rllipiicnlly, and 
■yramelrically. from the exterior to the centre. The 
Inequalihctf, however, in the muon*8 ruotioo. on 
which thij ripiriiun is founded, are so vxtremtly 
alight, that it can be regarded oa little more than ii 
probabUt cottjcctiirc. 

Thr meandctuityof the earth has been computed 
by ijipUcc to be about 5J, or more than five times 
Hint or water. Now the specific gravity of many of 
our rovka ij fiom 2^ to 3, and the gri-uier part of 




7. Battanai 
totkefarm which malenaU, whc>h«r tald ar i 
might Miamt, if ■abjsiUiBd Be Ift* eaormMi 
rare which they wast abtida al tta eaf<h*a 
Water, if it a m tiu aed la 
ccrdiBg to the rata of iiiiiipn laiiWillj oanBct { 
cxprrimCBt, wo^d have ita dieaaty doahlrf i 
deptii of 93 milci, aad he aa heavy ■• 
the depth of 362 miles. Dr. Yoangeoni 
at the earth's ccatir, steel woold he oompi 
into one-fourth, and stoae into oae-eighth of its boHt. 
It is more than probable, howerer^ that after a ocr. 
tain degree of oondensatioB, the eompnaril 
bodies may be governed by taws altogeCber 
from those which we can '^<'» »« '►>^- test of i 
meat; but the limit it )" ilnciJ. 

subject is involved in «t: j . that 

cot wonder at the variety of noLiOOi which 
been entertained rrfpectiog the nature and 
tiocs of the central nucJeos. Some have coi 
it to be fluid, others solid : some have tmagmc^ 
to have a cavemou* ctractore, and hare 
deavoured to confirm this opinion by ipj 
observed irregularities in the nbrttioas of the 
dnliuu in certain coaalriea. 

f 7b ie tmmhmwi.J 



GLASS FROM BONES. 

Glam may be made from caldned bonea by < 
ing them during twowr three days with half 
weight of salphojic acid, evaporating to dr 
and washing the residue in many diflTeretit 
until all the soluble matter is exhausted. The ; 
duction of this effect is known by tbe water 
no longer a yellow tinge. 

Tbe different waten thai ued must thca] 
brought together and evaporated to afford a 
extract. To separate the sulphate of lime 
tained in thlSf the extract must be dissolved ia] 
lesst possible quantity of water, and filtered 
v:iU will then remain on the filter. ThL« extrarC may 
be mixed with powdered chorroal, and distilled foe 
tbe production of phosphoms ; but if, iiutead «f 
tliis, it be placed in a Urge crucible, and the fire U 
urged, it will at first bwpII conAiderably. bat era 
long will atfain settle, and at that instant the glass 
is made. This is white, and of a milky oolor. 

Throe directions arc taken from tbe Sysboa C^- 
CLemistry of M. Chaptyl ; who letls u& that 
hip time Berber was perfectly well acquainted 
tbe u»e to which bonea oould thua be a[ 
that he concealed the process, on accot 
abuse, which, according to his appreheasft 
bo made of it, and to which be plainly eonugTi^ 
ludes in the words — " Homo viinim est, «t ii 
trum redigi potest ; sicut et omnia animi 
Thiit authur was, nevertheles*. led to rt|<rei 
rt'^ret that tbe Scythians, who drunk from^ 
ing &kulU, wtre not ncquaiiitrd unit the n| 
verliiig them into to cleanlv -i -i-.-Lm 
and he also showed the | 
lery of family effigies, m<M 
dace of the identical boucs of :hc urigiitali, tu 
the likenesses mi^ht be nreEL*.~Vfd ua truly 
now are by the limner. M. Choptsl adda. 



yiAGAZlSr. OF SCIENCE. 



59: 



n of nineteen {munds weight may be mide 
fir« poanda u( this phosphoric gloaa. 
IfimAile glxM of this dc!!icn)itioii will pmit 
iUOBg eleoiic ipark5, which will flv to the 
tt the dutanee of two inchc* ; but this pro* 
[MMes ftRer one or two dujt, however cart- 
f liM mtj be preterred hvm contact with 
!. llie substance is iii fact phoflphonc 
been deprived of its water, and which, 
otrvfuUy preserved from the atmospbrrc, it 
•(•in imbibe, becoming deliquescent. It has 
: fcdd twlet And is tolable in wotrr. 



ON THE COLORS OF NATURAL 
BODIES. 

Tntit \6 no branch of the applicition of opticsl 

poetesses a grciter interetit than that 

-t Co determine the caasc of the colors 

'.'3. Sir Isaac Newton waa the first 

ito an elaborate ioTesLigation of this 

il t ; but though his speculations am 

ft. . : )ic peculiar genius of thrir author, yet 

t. stand a rigoroiu cxaminBtum under 

' (if ojodem science. 

ihe colors of material nature are not the 

vuuU uf any quality inherent in the colored body 

hm been inctmtrovertibly proved by Sir Isaac. He 

Imad chat all bodies, of whatever color, exhibit that 

oilar only nben they are placed in white hght. In 

i...tr..ir.-neoaa rrd, in vio/r/ light cio/f/, and so on for 

iurs. A refi wafer, for exampL*, appears red 

hi{0 light of day, bocanse it rellects red 

•re copiously than any of the other colors. 

1 ice « rtd wafer in ye//ou< lii;ht, it can no 

-I red, because there it not a particle of 

(■yellow Ugbt which it could reflect. 

.. ..(twever, a pnrtinu nf yrllow light, be- 

Licro is some ydluwr in thi: red which it does 

If the red wafer had rt^flected nothing but 

fuogeneous red light and not reflected white 

. >rD its outer surface, which all colored bodies 

t would in that case bflve npprarcd absolutely 

when placed in yellow liglit. The colors, 

ore, of bodies uiae from their property of re- 

eUoc or tranaimtting to the eye certain rays of 

White fivlit. while they stifle or i^top th« remaining 

■■* point the Newtonian tht^iry is sup - 

Jliblc experiments ; but tUe principal 

; vf tiiu Lheory, which bos fur itn object to de- 

the manner in which particular rays are 

i1. while others are reflected or transmitted, 

It uut »o irrll fonnded. 

\> rir i<aAc bos staled the principles of bi:i 
the greatest clearness, we shall give 
'I J (TO words. 

Ut. TUoee BUperiiiries of trnnspsrent bodies 
ritlrrt the grt^atest qunutity of light which have the 
fmtcnt rcfraeting power ; thot is, which separate 
aifdit that differ moat In their refracting power. 
Atid ta the confines of equally refracting media 
there is no reflexion. 

" ?d. The least parts of almost all nataral bodies 

lome measure transparent ; and the opadty 

'« bodies arises from the multitude of te- 

wa» caused In their internal parts. 

~ 't Between the parts of opaque and colored 

are many spaces, either empty, or reple- 

vilh mediums of othcs densities -, as water 

the tinging corpuscles wherewith any li(|uur 

is hnprcgnated ; air between the aqueous globules 



that constitute clouds or mists ; and for the most 
part Mjtacei, void of both air and water, bntyel per. 
hops nut wholly void of all mbstaoce between the 
ports of all bodies. 

'Mih, The parts of bodies and their interstices 
muiit not be less than of some deflnite bigness to 
render them opaque and colored. 

** 5th, The traniparent parts of bodies, accorfling 
to their several sizes, reflect rays of one color, ami 
transmit those of another, on the same grounds that 
thin plates or babbles do reflect or traiisuiit these 
rays ; and Ais I take to be the ground of all their 
colors. 

** 6th, The parts nf bodies on which tlieir colon 
depend are denser than the medium which pcrvadis 
their interstices. 

•' 7lh. The biirness of the component parts of 
natural bodies may be conjectured by their colors." 
Upon these principles Sir Isaac has endeavoured 
tockptjiin the phenomena of transpareney, black and 
white npacily and eohr. Ho regards the transpa- 
rency of trater, glan, ialt, ttona, and such like 
substances, as arising from the amallne^s of their 
particles, and the intervals between them ; for 
though he considers them to be as full of pores or 
inlcrrals between the particles as other bodies are, 
yet he reckons the particlfs and their intervals to 
be too small to cause reflexion at their common sur- 
f«ce«. Heoce it follows, that the particles of air 
and their intervals cannot exceed the half of a mil- 
lionth part of an inch ; the partides of water the 
2th of a millionth ; and that those of glass the ^d 
of a millionth ; because at these thicknesses the 
li^ht reflected is nothing, or the very black of the 
first order. The opadty of bodies, such as that of 
white paper, linen. Sec, is ascribed by Newton to a 
greater sixe of the particles end their intervals, vis, 
such a size as tu reflect the white, which is a mlx> 
ture of the colors of the different orders. Hewn 
in air they mnit exceed 77 milHonths of an inch, iik 
water .'>? mittionths, and in gloss 50 loillionths. 

In like manner all tlio different colors in Newton't 
Cable ure supposed to be produced, when the parti- 
cles and their intervals have an intrrmrdiate size 
between tlMt which produces transparency and that 
which produces white opacity. If a film of mica, 
for example, of an uniform biue color, is cat into 
the smallest pieces of the same tbickocss, every 
piece will constitute a mass of the same color. 

So far the Newtonian theory Is plausible ; but ia 
attempting to eiplain block opacity, such as that of 
coal and other bodies iiiijirrrioas to light, it seems 
to fail entirely. To produce blockness, '* the par- 
ticles mutt be less thnn any of those which uhjbic 
color. For at alt greater sizes there is loo much 
light reflected to constitute this color; hut if thoy 
be supposed a little letis than is requisite to reflect 
the white and very faint blue of the flrst order, they 
will reflect so very little light as to appear iotensdy 
black." That such bodies will be bUck when seen 
by reflexion is evident ; but what becomes uf all the 
transmitted light? This question seems to have 
perplexed Sir Isaac. The answer to it is, " it may 
perhaps te variovsiy r^racted to and fro within 
the body, until it happens to be stifled and lost; 
by which means it will sppear intensdy black.'* 

In this theory, therefore, trantparmcy and black* 
Ncrs are supposed to be produced by the very same 
constitution of the body ; and a refraction to and fro 
is Bfisumed to extinguish the transmitted light in 
the uue case, while iu the other buch a refracttoa if 
entirely excluded. 
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In the production of colon of every kind, it U 
usumed that the couiplemenUry color, or geue- 
roJly one half of the light, it lost by repeated re- 
flexions. Now, as reflexion only chani^ the di- 
notion of light, we should expect that the light thus 
•Oitterad woald show ttaelf in Mine form or other ; 
but though many accurate experiments hare been 
made to diHcovrr it, it hu nerer yet been *tea. 

For these and other reasons, Or. Brewster con- 
elders the Newtonian theory of colors as applicable 
only to a small class of phenomena, while it lesTea 
nnexpUiiied the colon of fluids and transpairnt so- 
li^, and all the beautiful hues of the T^etable 
kingdom. He la^fl, " in namerons experiments on 
tlie colors of leaves, and on the juices exprcsied 
f^om them, I have never bi'en able to see thft com- 
plementary color which disappears, and 1 hare 
almost inTariably found that the transmitted and the 
reflected tint is the same. Whenever there was an 
appearance of two tints, I have found it to arise 
from there being two diffcreutly-rotorcd juices ex- 
isting \a different sides of the leaf. The Newtonian 
theory is, we doubt nt^. applicable to the colors of 
the wings of insects, the feathers of birds, the scales 
of fishes, the oxidated Alms on metal and glass, and 
certaio opakeoencea." 

I*he colors of vegetabte life and taose of various 
kinds of soUds arise, we are persuaded, from a spe- 
rific attraction which the particles of these bodies 
exercise over the differently -co tored rays of light. 
It 11 by the light of the sun that the colored juices 
of plants are eUboraled, that the colors of bodies 
are changed, and that many chemical combinations 
and decompositions are effected. It is not easy to 
allow that such effects can be produced by the mere 
Tibration of au elhenal medina ; and we are forced, 
by this class of facta, to reason as if light was ma* 
Cerial. When a portion of light enters a body, and 
is never again seen, wc ere entitled to say thac it is 
detained by some power exerted over the light by 
the particles of the body. That it is attracted by 
the partifJes seems extremely probable, and that it 
enters into combination with them, imil produces 
various chemical and physical effects, cannot well 
be doubted ; and without knowing the manner in 
which this combination lakes place, we may say 
that the li^t is abturbe^t which is au accurate 
expression of the fact. 

Now, in the case of water, glass, and other trans- 

Cnt bodies, the light which enters their substance 
a certiio small portion of its particles absorbed, 
•and the greater port of it which escapes from ah- 
sorption, and is transmitted, comes out colorless, 
because the particles have absorbed a proportional 
quantity of all the different rays which compofte 
white light, or, what is the same thing, the body 
has absorbed white light. 

(T^ be eontinued.J 



MISCELLANIES. 

CSs/orftf lAihojfTt^hic Printing. — A report has 
reached us of an extraordinary discovery, by Mr. 
Hullmandel, who has already done much to Improre 
lithography, of a new mode of producing pictorial 
effects on lithographic stone by tints washed with a 
brush, like sepia drawing, which yield impressions 
so perfectly resembling original sketche«, that the 



differenre is not discemahle. The paintera, we 0^ 
told, will now have at their command a means if 
multiplying their own works, which Hieir habituil 
practice renders available, without altering thnr 
atyieof handling ; for this new mode of lithography 
— or rather painting on stone — is just as if Ihe 
sketch were made on stone instead of pp «■»'—' 
The variety and delicacy of the tints, thr 
and fticili^ wiih which they are prodii<- 
modififd as well, and their durability under Un 
printing process, ore among the advantages attri- 
buted to this discovery, of which some trial spcci- 
mrns, by Mr. Harding, hare been handed about 
privately, bat not yet published — the patents Iit 
wliich Mr. Ilnllmaadel has aeciirrd to }uni8elf tlir 
benefit of his invention not being yet completed.— 
Athenmsm. 

A Setr Muaket. — The French papers give so 
account of experiments which have been Risking st 
Saint Etirnne with a new musket, the invpution t<f 
M. Philippe Mathiea. The«e moskets, colled ^fi<'i 
a in> xrtmjig. have, nevertheless, but a single burrcl 
and B single lock. In form, they differ little from 
the common musket; the most perfect of which 
has, it is said, no advantage over Bbem either ia 
beauty or lightneM. Their direction ia more sure, 
and their danger to the bearer less. Tli« liz dis- 
charges are independent of each other ; so that one, 
or more, may be made — and sopplied by r«laadin|p 
separately — or the whole six charges may be fired 
off. one after the other, with surprising; rapidtty. 
One of these new muskets fired H,000 chorgw. 
without effecting the slightest derangtmeat of any 
port of the instrument. 

Traiupereney ^f tAe Ocean. — Experiments wrr» 
made during (he voyage of the Coqailte, to 
tain at what d^pth in the sea an apitaratns 
invisible, composed of a plank two feet in diamrtK^ 
painted white, and weighted, so that on d'^™— -'■•"• 
it should always remain horixontot. Tr< 
varied verj' much : at Offsle, in the island ■ ; 
giou. on the 13th September, the disc diaappearvl 
at the depth of fifty-nine feet; the weather cebn 
and rlondy-,— on the 14th, the rky being clear, it 
disappeared ut the depth of 75.3 feet ; — at IN«t 
Jackson, on the 12th and 13th of Pcbmar-^ * 
not visible at more than 38.3 feel in a dr 
— the mean it New Zealand, in April, was : . 
less ; — at the Isle of Asoensjon, in Jonuar)', uk»(W 
(Jsvorahle circurastances, the extreme limits in elevta 
experiments were twenty-eight and thirty-sik feeL 

Respiration, — In ordinary respiraLlon, 16 or 17 
cubic inches of atmospheric air pass in the hings 
20 times in a minute, or a cubic foot every il mi. 
nutrs ; 274 cubic feet in 20 faonrs, or a cube of 6) 
feet each way. At each expiration, \.37b of the 
oxygen is converted into carbonic add ga^ : in ds 
minutes a cubic foot, and nearly 23 feet in _ 
The loss of the air in bulk by respiration i^ 
pff minute, or only the tenth of a foot in 24 Uoun* 
The nitrogen inspired and expired is exactly e«)«al. 
If then the relative specific heat, or atomic motioa 
of oxygen and c-srbonic ocid, a» the mean of Craw* 
ford and Dalton, be taken as 3.65 to 1. and the 
absolute heat of a cubic foot of oxygen as B7C deg-* 
the difference between inspired oxygen and expired 
carbonic acid is 68B deg. for every foot in C3 ml- 
nntes. 0.53 deg. by respiration, or 688 deg. 4- 23* 
55,824 deg.+ 87.C deg. or 15.911.6 deg. in an. for 
heat and »tren^b tn ordinary rr«pirnttoii |>cr day. 
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*' ' - -■ •' * bar mi^et either 

I > by a atrlDg, or in 

[reedom of motion. 

pole ui tiiii ni«j;nec will be knonrn bj iu 

towftiiU tbe iiu.-clteru part of Che wurM ; 

' irtiticiul mugneti, «IU most Ukelj 

W madr Mcroai it to dtntin^iih this 

ft III ^Uu be tbe case with the other ma^eCs 

ifad fnr pxpcriment. No^ hold near ihf north 

imI "f i'i!» the aortlt cnJ of aiiotbrr uiacnt^t, nnd 

lake pUoe. (See Pig. 3.) Hold then 

i yj( the mn^iet whirh is in tbe hand 

• ilii and of that which is »u<tj)pnded, and 

< will again take plane. Thutu like poles 

'<rr. Revcrte the ina^Qft in the hand, 

>e first, 10 that tbe snuth polc> of one 

)< >rrli polo of Uic othrr, and attrac- 

i'^>Ui. Hold either end uf the 

'i)e of tbe other, and it will 

• Aj lift it up, not bccjiuse it la 

-I'usc the upper magnet, being 

' frori] either pole, it not attracted 

either, but lifta up the lUBpended 

V as it would a piece uf iron or ktcel. 

i-t, therefore, entoUtahed, that like 

oil othuT, and oontrary poles attruct 

•nd iii>i ipace allow, it might bt\ prxvtd 

degree of Attraction and repul:>iun ii 

the square of the distance betwn-n 

it ia, if thi: attractive power at on- itu:Ii 

)c one t}ie attraction at two inrhei wtl\ be a 

at three incbes a ninth, aC four inchot a 

iu;n-)th pArc of one, and eo on. 

£j-. 4. — If two mogiieU Ik hung up on string* 

HI rin;I dose to each other* the north pole of 

uppermost, they will retire fruni, nr 

' r. though thej still remain parullc;!, 

tc !- north, and touth reptU noutli, 

• :■' there is nu contiter-ni.-lion, thr 

''- / recede from each other. If 

t be held towards tbetn, they 

«i 1 illelism, and according to cir- 

na^fXMOuti %tUl uke one of Cho two fbrioi seen in 

TW nrsC property to be dijcuned Is magnetic 

teAv/ieoai. Jt huM been seen in eipenmeaFi 1 anJ 

♦ if, ,1 . -"'-ction of the irun hliugs in the ooi; 

la the balls in the other. The fol- 

tidcr the subject plainer: 

' J. — Let a magnet be laid upon a itand or 

tuii offer an iron key to the north pol<*, it 

u we bare before seen, be attracted, and 

attarhed to it. Its approach to the mni^net 

' — '' L-hunged the nature of the key; it has 

t'tic itself, and capable of attracting 

Ilea near it. Try this by presenting a 

V. it will hold on likewise, and if the 

■trt be stron;; enough, three or four 

iiled in tbe same manner — this ctTt'ct is 

iiductian. The fluid in tbe magn'Tt 

^jiat m tbe key, and induevM it to arrange 

~ M to be collected in two poleR, to that in 

nnttf supposed, the fiooth |>oIp of the key 

its north pole downwards ; this acts 

r upon the uiil, makiiu; it to hare a 

.•;e upurards and a north pole downwards 

f the kpv hi I been at first presented to the 

' ' • -'. its north p'ilr, and aUo 

've bees u]?w.ifds, instead 

;[L>I>orunt law iht:n is rtubliahnl— thvt 
•4 tbe power of rendering iron and itru 




mi/netic by induction j wid that thia induction is 
alwiiy^ couiistent with the law of magnetic attrac- 
tion and repal<iinn. One pole always attracting to 
itself the fluid whii'h bcloDg« to tbe contrary pole 
iu the ether body. 

A corioQs offi-ct of indncHon is seea whrn n 
powerful magnet is luuUe to t^ke up a round plate 
of iroa--of coarsLS one pole of this round plat<r 
will be at the centre, where it is held up. Th*; 
other pole is in um p:irh'eular part of the iron ; but 
tljc rlTcct is «catt*r<.'d .dl ruuud — weaker limn if the 
poles were ronccuFi-iiU'd to a single point, but »uf. 
tidently strong ui attract Dcedles, iron filingi. &c. 
(Sec Fig. 6.) 

It ia not necc5Mry, in order that Induction ftbould 
tAke place, that the key stioiild touch the niaguot. 
The efiect will be the aame, though leiaeaed in de- 
gree, if tying same little distance off; wad «Tea if 
a oeatrol body lie placed between them. 

Bx. 5.— Place n large magnet on a atand, an in ■ 
former experiment, and the key on anofbrr 4fand, 
»a that half an inch or more apace intervene ; now- 
bold the noil to the lt»y and it will be attructcd as 
before. (See Fig. ",) 

This will Bocovnt for magnetic polarity. If t 
magnet be so pluced, or snspouded, as tu have an 
opportunity ol' moving horizontally, it will, na ia 
well known, coitilaae to turn round until it has 
rt5«['li''.l a certain pniiition to the north magnetic 
pole of the earth, or as we usnatly asy, it points 
north and snath, llie reason of this is evtdtrnlly 
an Bttnetiun towards tlmt point. Why there should 
be thi« attrdction we may afterwards consider, it la 
only rrqai-iite now to stAte the fact — a fact, indeed, 
of grenter importance than any other in science, as 
from this property the mariner is enabled to direct 
hii CDUnie with certainty end ooalidcm^ over the 
trackless ocean, by means of the compass needle. 
When a needle is snspended, it will be seen that ic 
is the marked eud of it which is directed northwardsi 
whoreaa, it ongbt to bo the south end northwards, 
because from the law of attraction the north pole 
of the earth's magnet — supposing on*?, should have 
■ south pole nearest to it ; and so it has, but long 
habit, and general custom oasigued tha name nurth 
pole to that end of a magnet which was directed 
towards tha north ; and, although tbe terra is 
eridently erroneous, yet, as it is only an error of a 
word— and that error univenslly known to the 
]ihilo8opher, it has out bi-cn Ibuogbt adviauble to 
change it ; bei'^use by ao doing a very considrrabls 
iucDuvenience would for a long time be occasioned 
— therefore, prticcically t]>eakiag, the north pole is 
towards the north )»ole of the earth — bnt scien- 
tifically, the south pole. 

Tlie next property of the magnet is its dip, that 
is a tendency for one end of it to sink lower than 
the other — for example, look at Fig, B. This re- 
presents a long msgiiet and five small su»|icniled 
msgnets to vsrious JiiTCtiond about it. Tlte ct-ntre 
oae bangs huritootJiII) — i'ji poles are rquilly al- 
tracted to either pole^ bnt remove it ncir nnr rnd, 
and the cunlrary pole of the tittle m > ' '» 

or be attracted downwards — take it <i i id 

and it will stand perpendicular. Thus ii \a in n<i- 
ture, a couipiiss needle Nt ijie equator i» bortzuntui— 
as it proceeds northwirds over the nnrth ma^etic 
pole, it becomes perpeniltcular, as in theesi»en- 
inent alluded to. Were the oonipaaft mmed along 
a meridian in a southern hemii'phe're the asms 
takes place ; but with the contrary pule. Fig. % 
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Fourier, on the 
itri, hare been 
views I for he 
lie with th«iry that 
surfnce might eo. 
certain depth below, 
confined to the con- 
)d{r3 antl the condi- 
■Itered when we rea- 
wc most do. if it be 
[roents trom tlie surface to 
ihe rate observed in mines. 
the lower portion of a fluid is 
■II begins throui;hout the mass, 
and the descent of colder 
latinn, which is cjaite dis- 
which heat is propagated 
must eridently occur id t,he 
I, if the laws of fluids and of 
lere ns upon the surfnce. 
recent experinienta for obtain- 
of bodies, at their point 
ftnind that it was iuiputtsi- 
'^llf a largv crucible of melted 
Tt a single dtgree beyond the melt- 
a bur of tlic respecttTC metals 
:d in the fluid portions. So in 
^stances, howevergreat the qiiiin- 
tempemture could not be raised 
St immersed in them remained 
accession of heat being instantly 
ring tlteir liquefaction. These results 
Iftjutre than the exteosian of a princi- 



ple previously efltahUihed, that so long as a frag- 
ment of ice remains in water, we cannot raise the 
tcmpentture of the water above 32° Fahr. 

If, tlien, the heat of llie earth'a centre smoant to 
I50,OOU° Fahr.. as M. Cordier deems highly proba- 
ble, that is to say. sbout twenty times the heat of 
melted iron, even according to Wedgwood's scale* 
and upwards of 160 times according to the im- 
proved pyrometer, it is ctenr that the upper parts 
of the fluid msM could not long have a tem]Krature 
only just sufficient to melt rocks. There must be a 
continual tendency towards a uniform heat ; and 
until this were accomplished, by the interchauge of 
portions of fluid of dtiTerent densities, the surfiusa 
could not begin to consolidate. Nor, oa hypo- 
thesis of primitive fluidity, can we conceive any 
crust to hare been formed until the whole 
pUnot had cooled down to about the temperaturo 
of incipient fusion. 

It cannot be objected that hydrostatic pressure 
would prevent a tendency to eqnaltzatton of tempe- 
rsture ; for» u far as observations have yet been 
made, it is found that the waters of deep lakes nnd 
seas are governed by the ssme laws as a shallow 
pool ; and no experiments indicate that solids re- 
sist fuiion under high pressure. The arguments, 
indeed, now controverted, always proceed oa the 
ndmiuion that the internal nucleus is in a state of 
fusion. 

It may be said that we may stand upon the hard- 
ened surface of a lava current while it is still in 
motion, — nny, may descend into the crater of Vesu- 
vius after sn eruption, and stand on tlie ocoris 
while every crevice shows thst the rock ts red-hot 
two or three feet below us ; and ot a somewhat 
greater depth, ail is, perhaps, in a state of fusion. 
May not, thi^^ much more intense heat be ex- 
pected at thnnpth of several hundred yards, or 
miles ? The answer is, — that, until a great qiuui* 
tityof heat has been given off, either by the emission 
of lava, or in a latent form by the evolution of air 
and gas, the melted matter continues to boil in the 
croter of a volcano. But ebullition ceases when 
there is no longer a sufficient supply of heat from 
below, and then a crust of lava may ft>rm on the 
lop, and showers of scoriie may then descend upon 
the surface, and remain unmelted. If the internal 
heat be rsised again, ebullition will recommence, 
and soon fuM the superficial crust. So in the case 
of the mu^'tng current, we may safely assume that 
no port of the liquid beneath the hardened sarfaoo 
is much above the temperature luffident to retain it 
in a state of fluidity. 

It may assist us in formiog a clearer view of the 
doctrine now controverted, if we consider what 
would happen were a globe of homogeneous com- 
position plsced under circumstances analogous, in 
regard to the distribution of heat, to those above 
stated. If tha whole ]ilanet, for example, were com- 
posed of water covfired with a spheroidal crust o< 
ice fifty miles thick, and with an interior ocean 
having t central heat about two hundred times thot 
of the melting point of ice. or 6i{3[f Fahr. ; and if, 
between the suifsce and the centre, there wu every 
intermediste d^ree of temperature between that ci 
melting ice and thut of the central nucleus ; — could 
such A state of things Inst for a moment? If it 
must be conceded, in this case, that the whole sphe- 
roid would bo instantly in a state of violent ebulli- 
tion, that the ice (^ instead of being strengthrned an- 
nually by new internal layers) would soon melt, 
and form port of an atmoephere of steam — on what 



294 



MAGAZP^. OF SCIENCE. 



principle can it be mainUincd that annlogoui efferts 
would not follow, in regard to the earth, under the 
conditions aisumed in the theory of ceotrnl beat } 

M. Cordier admits that there must be tides in the 
internal melted ocean; but their effect, be says, 
hns br<>>nie fct-ble, slUion^h originallj* when the 
fluidity of the globe was perfect, the rise and fall of 
these ancient land tides could not have beeu lesi 
than from thirteen to sixteen feet. Now granting, 
for ■ moment, that these tides have become so feeble 
as to be incnpable of lifting up every six hours the 
fissured ihell of the earth, may we uot afkwbcther, 
during eruptions, jefs of lava ought uot to be throBD 
np from the craters of volcanos, with the tiile» r — 
and whether <he same phenomena would not he 
conspicuous in Slromboli, where there is always 
lava boi*iinie in the crater? Ou^ht not the fluid, 
if connected with the interior ocean, to disappear 
entirely on the cbbiog of its tides ? 



CHEMICAL TESTS. 
{Rtftumvti from page 248.) 

Sutffhttrovf Add Oax (m(f Aotmanieal, Test* fnr 
fnrh nther. — Open twrj phiiilR, one containing iiul- 
1 Imrnng acid, and the other wnter of aminunidi 
and hniip them nrnr to each other. The vnpours 
will combine, forming a white cloud, which presently 
will be precipitated on the gla<(s in a solid state, 
forminif intfjjfftitf of amnwnift. 

Nitric Aeiit a 7V*/ for .S7rc/.— Let hH a single 
drop of nitric nrid on any calling or other iostru- 
menl supposed to be siec!. If steel, the part 
whereon the drop fell will immedintely turn bUick. 
No effect will for a considiTiil>le time take pliu-r, if 
nitric acid Is dropped on pure inm.^^ke bUckening 
of the steel is nwing to the combinflnn of its iron 
with ibe Bcid, and the consequent precipitation of 
the Mrbon. 

Mode (if Detnthff Chntk in combination with 
WAit* Lead. — White oxide of lead is often ndulte- 
ratod by the carbonate of lime : to detect this, 
pour over & dram of the unspected oxidi;, four drums 
of pnre acetous acid. This will distolve bothoiide 
«od chalk, but if n few drops of a solution of oxalic 
■cid be now poured in, a very abundant white pre- 
cipitate of oxalate of lime will take place. 

Tett of the Purity qf Cafcwel. — The specific 
grttvity of calomel is u very good test to diatiugui^h 
it from other white puwder», as it in much heavier 
than any of tUcm : hut the most unequivocal test is 
by rubbing some of the powder in a mortiir with 
socDe pure ammonia ; or by sh.iklng it in a phial 
with lime-water. In either of these cases, if the 
sub-muriate ii present and in a pure state, the 
combination will become inttMfly Hack. 

TVW fnr Carb'mic Acid. — Into any mineral, or 
other water, ansprrlfd to hold carhanic acid tn solu- 
tion, either alone or in combination wl(h another 
fubstance, let fall one droi> of sulphuric acid, at 
the nme time stirring the liquid. A alight effcr- 
vescence occasioned by the ascension of small 
f^lohulei of carbonic bchI ^as will tdkf! place, if any 
of this acid has been held in cumlnuutitin. 

Tmttt for the Adulferatian of Eiurntiai Oil*. — 
Essential oils are often Ddnht-nit^d by alc»hoI, uIao 
hy fixed and essential oils of cheaper price. To 
detect Alcohol, ponr two dram: of distilled water 
into a dram of the suspected oil : the whole will 
berome milltT if nlrohol be pre^eut. To detect 
& '•. a; nlmend and olive oil, let n drop of the 



suspected oU fall on a piece of ivriting paper, lad 
hold it near the fire : if the whole <rf apunitn, ad 
lesTes no slain upon tliB paper, there is no ''•^'■■1 ^'^ 
present ; but if a stain reioaini. that is, if 
where the drop fell appean greasy or Uau 
tlie essential oil lias been aduUcx«t«d eith«tl by sJp 
mond. or by oltve oil. 

Tntt fir the Adulteratton nf Mercitn --"<■ 
solve a small quantity of the suspected t:> 
OS much nitric arid as will saturate it, il. 
solution in three wine glosses, and into ' 
pour some diitiUcd water ; if a white pre. , 
thrown down, it is on iDdicatioa of tlie pr' 
bismuth. Into the leoond, poar water > 
with sulphuretted hydrogea gas, and a bii 
cipitnle will discover the presence of « 
smalieft quantity of lead. Tin is kii> 
union with mcnrnry. by dropjiiuc in 

nitro-muriatcof golj, a Utile diluted, ^ - , - ,;-_ 

precipiLnte wiU take place. 

CaJlic Attd ra lAe Oak Apple. — Huck fmn an 
oak tiei-, one of those excrescences called • 
nnd whtlst fresh, cut it in two, by a tabl'- 
kuife. Let the moisture dry upon Ihe t. 
on inspccliou it will l>c found ctiveied *t'. 
fluid, in every rc$[iect like wriliop ink. 
apple be examined, a hkr oppenraiii-r n. 
st^rvrd nn each of thn cut surf>iets. In tl ■ 
nicnt, the gallic acid, »istiBg pki!' >> ''■<- 

apple, combines with the iruu, forM.:., ..lU. :.■ i 
iron. 

Teats for Votatile Acids. — If a lt(|uiil i* •ii«]w<«ImI' 
to contain any uncombined tolatjle ■ ■■ ' — ^ ■" 
the suiphuroui^, nitrons, niuriacic, cai 
it ifl merely nrcessary to hold over ',; 
toining iL a slip of pftper preTioa«ly dippv<; 
ammonia. Ifany oftheseaoidseihtt in tUr 
their gaseous or volatile particles wiU coni 
the Tnpnur of tlie ammonia, and fomi ■ - 

Te^t for Chalk in the AduUeraii'" 
— Oa aL-coiint of adding to its weiu 
Tery often adulterated by chalk- T'> 
imposiiion, put some carbonate of mogn' 
tumbler, and pour over it some d'duted ■- 
acid, OS long as a tliscliargc of carbonii* at . 
cffervriceoae, take place. If thewbol« i* i 
limpid, and no white powder remain- 
has been free from adulter.ilion, hm 
caee, it ban been adulterated by pO(> 

7b atctrlain the Purittf of Htu' 
Mercury, — For fraudulent porpo^ . 
is very often adulterated by ivory blu^ 
detect the imposition, nothing more i» 
than to put about u dnun of it on a ^ho^ 
bold it over the lire; if the ttulpburct is -. 
whole be volatilised, if not, ivory black i 
To ascertain whether the mercury and f 
properly combined, rub a small quantity • 
of gold ; nnd if the gold be «hitened Uk. 
the part rubbed, the mercury is not proj- 
billed, but cxlets in tiie state of Tcry minute ii.lubu*r«. 
If on the contrary, it leaves no mark, it is •*!! 
combined with the sulpbor. The white $(aita u 
caUM'd by the affinity csisting between gold uul 
mercury. 

7>«/f fo detect i/ie Aduiteraiion qf Ver 
Rfd sulphuret of mercury, or vvrmillinn 
adulterated by the red oxide of bad, dialk 
substance known by the uame uf drafon's 
To detect these, |iut aamoll portion v< 
into three wine glusses : intii om- < 
little alcohol, if dnif;oirs blood cim^ i^ .>. 
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ovfaot vill b« ftUchtlr tinged of a r«d color \ in ■ few 
igfi, if thakra in a phinl it will be qaite red, or if 
iiU tncT ■ binp in ■ Floreoce 6ulc, the alcohol 
■ifluwtn acquire * docp color. 

it Iter of the (husefl pour some pure tcetotii 
-i!k be prcKut, effervescence «nU be the 
.vtr. 'Ill' <>.-«; but as a farther test, pour the clear 
ifskl mto uiother gliu>, and odd a soluticn of oxalic 
a^ ; in (Ma case, a whitt precipitate of oxalate of 
IhM will fall down. To detect risd lead, poar some 
■rrtooji field into the third glaji and decant the 

[- pour some Harrowgate water ; if 
ri bUck precipitate will fall down. 
ji Ttnu)i-f ir I i.tr lead is a eolutioD of the salphati! 
»t MMla ; this will caDHi a white precipitate of aut- 
l^te of lead. 
Ti9i»Jbr Hydrogen in Sulphur, — Sir H. DoTy 
the riictcnce of hydrogen Id sulphur, aa 
— a bent glasi tube, hiving a platinam wire 
IfiiiBCimlly aeatod into ita upper extremity, waa 
th aolplmr. lliia was nu Ited by beat, and 
■ }fB V f Li oonncctioii being made with the voltaic 
of five hundred double plates, each six 
•ysare, and highly rhorged, a most intense 
tooik place. A Tcry brilliant light wav emitted ; 
jolpbur toon entered into ebullition ; elastic 
trr «•• evolved in great q^uiDtitiea ; and the 
•vlpiiir from beio^ of a pure yellow, became of a 
^k reddtch brown tint. The gaa was found to be 
salphunrcted hydrogen, or hydrogen gaa holding 
•ulphur HI solution; and its quantity, in about two 
was more than live times the volame of the 
r employed. 

(7\f ite cmtiHued.J 



THE DIAMOND. 

form of the elementary sulMtance» car* 
i« the diaaiond.a mineral body first discovered 
lb laia, 1T1 the provinces of Oolconda and Visofiour, 
m U(.r.«;>(l. and in the island of Borneo, About 
Ihr yN»r 1720, diamonds were 6rst found in the 
' - ■ ■ ^ --; '' 'rio, in Braril, and from thia 
[ii.irkRt iii nowchieHy supplied. 
Iicd crystals in alluviiil soil; 
•ip]>e4r9 probable from a specimen de- 
Mr. Uealand, (Geo/. TVoiu., 2ad series, 
^'tftt in Urazil the real matrix, is an iron* 
h furms beds resting on primary chlorite 
'Cording to Mr. Vuysey, the diamonds of 
1 MaUa MountaioH, in Hindustan, are 
. c.^fijesof pudding-stone or breccia, cum- 
iitsof jasper, quartz, and caicedony. 
'od series, i. 117.) The primitive 
maud is the regular octocdron, each 
- of which is sometimes replaced by 
' iry triangles bounded by curved lines : so 
rjtstnl becomes spheroidal and presents 
focetj. Diamonds, with twelve and 
facets^ are not uncommon. The dia- 
bcen found nearly of all colors : those 
colorless are roost esteemed; then those 
led red, blue, or green tint Block dia- 
aoiul* arr extremely rare. Those which are slightly 
^wn, or tinged only with other colore, are least 
ttlmtilr. 

* The fracture of the diamond is foliated, lis lamiaie 
lon^ parallel to the aides of a reg^ulor octocdron. 
hhttrj brittle and very hard ; its speciAc gravity 
vAn bWD 3.4 tA 3.G, it is tnoi>t commonly 3-^2. 
It'll • Aou-oooduotor of electricity, fraqnenlly 



pho«phoreac«nt, and has a v«ry high refractive 
power in regard to light, m oompwed with ita 
density. 

The art of cutting and polishing diamondt, 
though probably of remote anCiqaity in Asia, wa» 
tint introduced into Europe in 1456 by Louia 
Berghen of Bruges, who Dcridcntally discovered, 
that, by rubbing two diamonds together, a new facet 
was produced. The particular process of forming 
the nmgh gems into briliiantt and roue diamond* 
bos been described at length by JefTrles. By either 
nf these processes, but papecintly hy the former, so 
much is cut away, that the weight of the puHshcd 
gem does not exceed half that of the rou^h stone ; 
so that the value of a briUiant-cut diamond is es- 
teemed eqnal to that of a similar rouuh diaiuond of 
twice the weight, exclusive of the cost of workman* 
ship. The weight, and therefore the value of dia- 
monds, is estimated in caraft, 150 of which ore 
about equal to one ounce troy, or 460 grains. 
They are divided into halves, quarters, or carat 
grains, eighth, sixteenth, and thirty-second partis 

The diiTereom of value between one diamond and 
another of eqnal merit, is, generally i>pcnL.ing, as 
the squares of their respective weights ; thus, the 
value of three diamonds, of one, two, and threo 
carat's weight respectively, ta as one, four, and nine. 
Thj average price of rough diamonds, it estimated, 
by Jeffries at 2/. per carat ; and, con»rquent1y, 
when wrought, the cost of the first carat, exclusive 
of worknuuishipf vrill be 8/. which is the value of a 
rough diuBond of two carats. 

A wrought diamond of S carats is worth. . . . jf 72 

„ 4ditto 120 

„ 5 ditto 200 

lOditlo BOO 

„ 20 ditto 3,200 

„ SOditto 7.200 

40 ditto 12.000 

„ 50 ditto 20,000 

„ 60 ditto 2H.tioa 

„ 100 ditto 100,000 

This mode of valuation, however, only applies to 
small diamooda, in cooaeqaenoe of the difficulty of 
finding purchasers for the larger oue^. 

The largest known diamond Is probably that 
mentioned by Tavemier, in the possession of the 
Great Mogul. Its aUe is about that of half aa 
ben's egg ; It is cut in the rose form, and whea 
rough, is said to have weighed 900 carats. It was 
found in Gutconda about tho ycnr 1 hhQ, Among 
the crown jewels of Russia is a mogni&cent diamond, 
weighing l'J5 carats. It is the *ize of a small pi* 
geon'a egg. and wac formerly the eye of a Bralimi- 
nical idol, wheacc it was purloined by a French 
soldier ; it passed through several hands, and wu 
ultimately purchaaed by the Empresa Catberinfi, for 
the sum of 90,000/. in ready money, and an an- 
nuity of 1,000/. Perhaps the most perfect and 
bi'auLiful diamond hitherto found, ia a brilliant 
brought from India by an Engtish gentleman of the 
name of Pitt, who sold it to the Kcgent Duke of 
Orleans, hy whom it was placed among the jewels of 
France. It weighs rather more than 136 etrata* 
and was purchased for 100,000/. In the year 1828, 
a collection of diamonds of extraordinary alxe and 
boonty was in the possession of Messrs. Rundell. 
Bridge, and Co.. of Ixindon : the suite consisted of 
eight, of variftiu shapes and sixes, the smollrM 
weit;'j>ng bU grains, and the Urgent 151 gmiosi 
with one exre])tion thi^ were all brilliant cut 
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BUILDING CEMENTS. 

BuiLoiNO oementf consist of ccrtaiD bumt or ritri 6rd 
earttur, and meUUic and other aabituices, which are 
pounded or g:roand to powder, and muted with lime. 

The earthy subsbmces used, are all those binds 
of clay or loom that ure capable of hecoming vitri- 
fied and intcDwly hard, by exposure to a strong 
fire; chalk, and guch earthi lU become soft and 
fall to pUoeA, when exposed to heat, arc unlit for 
the piir|xi»e ; but flint stuues and pebbloa may be 
used with advantage. 

The proper kiodi of earth being thui lelectcd, 
the DiAtcriftl is hestod in the interior of a brick-ldln, 
or furnace, until it becomes completely vitrified or 
reduced to a state of hard, black, or ^otsy clay, 
and thia vitrification will sometimes he improv^, 
fay mixing refuse, or broken ^lass, or sand and 
wood-ashes, with sand or vitrified materials, such aa 
those which come from the furnaces of imelting- 
houscs, glass-houaes, foundorica, &c., or any mate- 
rials reduced to a state of vitrification by intense 
best. These materials are then to be bruisedr 
pounded, or ground, and sifted through a wire 
aiovei until reduced to iuch a state of fineness an 
may be proper for mixing up as a plaster. Thus 
pn^red, the materials are to be sorted into diffe- 
ml qaallties, and put up for use. 

7b maJke Hamelin*t Cernatt, — This cement con- 
sists in a mixture of earthi and other substances 
that are insoluble in water, or nearly lo, either in 
tbeir natural state, or eucb as have been manufac- 
tofcd, as earthenware, porcelain, and cnch like sub. 
stances ; but Mr. H. prefers those eartlis that, either 
in their oatural or manufactured state are the least 
•oluble in water, and have, when pulverized or re- 
duced to powder, the least color. To the earth or 
earths^ as before named, either in tlicir natural or 
iDAnafRCturcd state, and so pnlverized, he adds a 
quantity of each oc the oxyds of lead, as litharge, 
gr«y ozyd, and minium, reduced or ground to a 
fine powder, and to the whole of tbe nbove-named 
•ubstances, a quantity of pulverized glass or fiint 
stone, reduced to a pulverized slalr, in proper and 
due proportion of vegetable oil, form and make a 
eompositran or cement, whirb, by contact or expo- 
■nre to tbe atmosphere, hnrdenf and formi an im- 
penetrable and impervious coating or covering, re- 
•embliog Portland or other stooea. 

To any given weight of the earth or earths, com- 
monly called pit-aand, river-sand, rock. sand, or 
nny other sand of tbe same or the like nature, or 
pulverised earthenware or porcelain, add two-thirds 
of such given wdght of the earth or earths, com* 
monly called Portland itone, Bath atone, or any 
other stiine, of (he same or the like nature pulvf. 
rized. To every five hundred and sixty puunds 
weight of these earths, so prrparcd, add forty pound<i 
Wright of litharge, and. with the last mentioned 
given weights, cumbine two pounds weight of pul- 
verized glosft or fiiut atone. Then join to this mix- 
ture one pound weight of minium and two pounds 
weight of grey oryd of Icod. 

This composition bring thoa mixed, pass the 
same through a wire sieve, or dressing machine, of 
such A fineness or mash as may be requisite for the 
purposea it is intendeil for, preferring a fine aieve, 
ttiABh, or wire-work, when the compDi>iuon ih to be 
U3cd for works tbat rt'quirc a fine smooth or even 



er a^lu. 



surface. It is now a fine and dry powder, 
be kept open In bulk or in casks for any lei 

time, without deterioration. 

N^lien this composition is intended to be 
into cement, for any of tbe purposes descril 
is spread upon a board or platform, or mixed 
trough ; and to every six hundred and five potmAl! 
weight of the composition, arc added five gallons of 
vegetable oil, as linseed oil, or walnut utL Thtji 
composition is then mixed in a similar vrsy to 
tbat of mortar, and is afterwards subjected to ijl 
gentle pressure, by treading npon it ; and this op^. 
ration is continued until it acquires tbe appearaace 
of moistened sand. The mixture, being thus cots- 
posed, is a cement fit and applicable to the enua^n 
rated pur^ioses. It is requisite to observe, that tlni 
oemeat should be used the same day the oil is addsdi 
otherwise it will fix or set into a solid subfCanee. 

7b make Cement for FlOf^f. — Earthen fioon am 
commonly made of loam, and sometimei, etpeciiUf 
to make malt on, of hme and brook sand, and gal 
dust or anvil dust from the forge. The manner if 
making eat-then floors for plain country habitatitsu I' 
is as followi: — Take two-thirds of lime, and mtoof< 
cool ashes well sifted, with a amoU quantity of loon 
cUy : mix the whole togethex, and temper it veil 
with water, making it up into a heap ; let it It* l- 
weck or ten days, uud then temper it over a^lu. 
Aftfr this* heap it up for three or four days,, 
repeat the tcmperingvery high till It becomet 
yielding, tough, and gluey. The ground beii 
levelled, lay the floor thercn-ith about 2} or 3 
thick, making it amootb with a trowel : the hoUff ' 
the ttcason is, the better ; and when itii Cboroogb^ || 
dried, it will make the best floor for mnlt-lKiaes. jj 
If any one would have tbeir floors look better, bC " 
them take lime of rag-stones, well-tcmpcred "itH 
whiles of eggs, covering the floor about ^ an icHr .. 
thick with it, before the under flooring is too drr. l 
If this be well done, nod thoroughly dried, it •lU I 
look, when rubbed with a little oil, as tranapSTPut 
as nifHol or glass. In elegant houses, Aoon of this 
nature nre made of stucco, or of plastf^r 
beaten and sifted, and mixed with other ingre 

To makt Cement for Canah.—Takc 1 
iron filings, reduced to sifted powder ; 3 porta i 
lies ; 4 parts of alumine combloMi with 
iron ; the same quantity of pulverised brick, 
two parts of hat lime ; tlie whole measured bf 
weight and not by bulk. 

Put the mixture into a large wooden tttb.iaorder 
that nothing foreign shall be introduced rnto iL If 
suflicient water ia poured out to extinguiib the Baff 
and give a degree of liquldness to the cement, and' 
if all the component parts are briskly stirred, 
great degree of heat will be emitted from the 
and an intimate union formed by the heat. 

Rfjman Cement. — A sort of plaster so 
whiith well withsfriitds our soft chmate, is mi 
mixing 1 bushel of lime slaked, with 3 poum 
a half of green cop[]eras, 15 gallons of water, 
half a bushel of fine gravel sand. Tbe cnpiMJltf^ 
should be dissolved in hot water ; it must bcsUmJ^ 
with a stick, and kept atirring continually wiiile \t^ 
use. Care should be taken to mix it once as muda 
as may be requisite fur one entire front, as it isver^ 
difficult to match the color again ; and it oo^^ 
to be mixed the same day it is used. 
f Tb Ite eonSinmd.) 
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STURGEON'S ELECTRO-MAGN'ETIC 

SPHERK, &c. 

TaoK who would itudy nftCure'i lawi ind works 
mast look not only to rfTecti, but to^final cause*; 
and we doabt not, that the tflVctt of the ma^et, 
which wc lart week endeavoured to elucidrtt*. will 
make our refiecdve readen desire to team somewhat 
of the cause which produces these effects. la Uiia 
drpuriment of icience, as in all oUiera, we are 
enabled lo attain to a certJiin point only, ill beyond 
is atill, snd perhaps ever will remain, a mystery. 

The electric fluid and the magnetic fluid wc 
know only by their effects ; but whether they be 
one and the Rame, or distinct, we cannot tell, and 
even the word fluid, when applied to sqcIi sciencea, 
19 a term a&sumed to be correct, rather than proved 
to be so. Such a term, howcrer, is convenient in 
use, and to consider that there are dtstioct fluids to 
produce electrical and ui%riietic cfrccta. ii cqu.'illy 
CM>nrenirnt, therefore, we shall continu?, ns of old, 
to use the terms in contradiction to each other. 

Limited, however, as is oar knowledge of the 
origin of ihr«c flwiii?, this wc nre crrtnin of — that 
they mutaally influence each other, and that in so 
extraordinary raanner. It is the consideration of 
these iufluenct^ whirh constitute* the scteneie of 
tlectro- masurium. A noble field of valuable 
research in which we shall find analogoas effects, 
proceeding from appurently oppoBiie causes. Elec- 
trized wirva will be st-en to assume the power of 
magnets, and to exhibit polarity, dip, like nttrsc 
tions and repulsions, and all the other phctioiiteoa 
of magnetism. Magnpts will he made and destroyed 
by eleolridty ; they will be turned from their course, 
.4md driven round with power and rapidity, by the 
«pprotch of electrical agents ; and influence in s 
contrary direction, but in a corresponding manner, 
the very agents by which they are thrinsclTes 
affected ; and flnaUy, we shall have reason to 
believe, that the magnetism of the esrih itself, is 
but a power created by the mighty power of 
electricity. 

M. CEstead, Professor of Natural Philosophy 
to the Royal Society at Copenhagen, connected 
together by a straight thick wire the two poles of a 
galvanic battery, when it was ia action ; and botding 
close above it a suspended magnet, discovered that 
the needle was deflected out of its course: so much 
BO, indeed, as to st^nd many degrees from its 
polar position ; and whenever the power was suffi- 
ciently strong, to stind nearly at right angles to 
that direction which was usual to it, pointing 
nearly east and west, instead of nortli and south. 
When the needle was held below the wire, it was 
equally deflected, but in a contrary direction. 
These experimentti were the first to establiah the 
influence of a current of electricity over the 
magnet, and to estsbiisb the science of electro- 
magnetism. 

To show this eiperimt>nt Ba(i.^fuctorily, the fol- 
■lowing apparatus is usually employed :^ 

It consist! of a stand supporting an ubiong ring 
of wire, so constructed that the two wires of which 
it is composed are soldered togr;thcr at the end, 
where the single cup is placed, but separated from 
•ach other by a litUe pad of fiilk. pAp(>r, or wax, 
or other non-conductor, at the point where the 
wires cross each other at the oppoaite end. In this 
rontnvancc, while the end with the single cup is 
kept in connection with one end nf the bnllery. the 
m'in which communicates with the other end. ninv. 



with but little trouble, be nhifted from one o 
remaiaiog cups to the uther. If the wires 
the battery connect the outude cups, the tli 
fluid will pnfis over the magnetic needle, wbl 
su>proded in the ring of wire ; if the innfll 
buld one wire^ the fluid pasfcs under tlie ni 
orcjuioning s contrary dctialion; uitd be it aj 
rnnctnbered. as the fundamental law of the sd 
titdt " the pule abocr which Ihe ptttiUve elect 
enters, is turned towards the SArr, and ihxt I 
which it enters to the wbst.'* Another law 
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Jtself to our regard by the same 
that is, that the direction of the mi 
across that of the electrical ; and 
stream of the cUxtrical or galvanir fluid, ft>r 
the same, running in one direction, tou 
produce a magnetic current at right angles * 
snd pursuing the eiperiment with an app4 
the wirca of which are more or lesa di 
the moguet. it would be tbaud that the 
of effect would be when the stream nuu 
possible to the msgnet, and diminiabea 
according to the square of the distance 
These are all the laws to be home in uiii 
future progress ; it is our duly from time to tl 
prove their truth ond application. 

The method of making magnets by gslvami 
explained and illuHtrated in PartVllt.,pi 
— we stop not, therefore, to rei»eat the 
though D few words on the cause of needle 
becoming magnetic by this mesus deservi 
servation or two, more especially oa we 
found any explanation elsewhere. Before C 
fluence of electricity upon magnets wa"* kmi 
required the power of an immense elertric.vl b 
to magnetize a common sctving nfi-dlc — fcm 
then the eipehment more frcqiicntly fall 
succeeded ; the beft way was found t< 
needle acrMt the wire through which 
passed. This is a curious Aict, at that 
accountable, now easily eiplained. FramJ 
of the magnetic fluid and the eleclrit 
tangential to each other ; when the ehocl 
longitudinally through the needle, the oi 
it could possibly have, was to arrange the fl 
the needle ; so that one tide of it should havA 
polarity, the other south — and these poles, 
would have been so close to each other, 
be able to show the effect which might 
produced. When the needle was placed 
current, then the ends became polar — still 
was weak, because the needle touched 
but in one point ; when the wire was 
the needle once, it of course touched it oil 
and in oue part twice; the effect was the 
doubled ; many turns, or forming the cuudi 
wire into u coi! around it, the effect was propo 
ably increased ; and by Uus cueamsb taitU 
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hrpkn )at viQ mmke » mare puwerfnt magnetic 

'^-1'' than ehe Inr^^t bftttcry of former times. 

"OuJd refer now to a paper in the some Part 

.Jla(^, before allatted to, page 310, " On 

Csase of Planetary Motion." Not 

f proving, nor jet, perhapSf maintain- 

u.. .:. liioilii Uiere larmiicd ; bat only in reference 

to ti,r raaxe of thr earth's magnctiBm, supposerl hj 

: liiloinpherK to be the electrical currents 

tround the equatorial regions; and, thereby, 

-ling a itream of magnetism from the north 

ud wuih, of •ufficient power Co prodaoe those 
ctfrcCa we call magnetic. 

Firvt, consider the helix No. 2, b« hnring a bar 
•f irt'O trithin it, and a strcnm of electricity paeilng 
iloag tbe bclix — thus m-iking the bar a raagncl. U 
fa niiicnt thit a dipping needle pUccd abuve the 
loUcd miiv would be Hltmcted in different parU 
Umtird the re."pectiTe polra of the bar ; take the 
btr a«ay, atill the needle will be similarly affected — 
■bowing that the coil it««lf has a power over it, 
■■>il«";'^i.Jeo» of the magnet wiihin-uUe. 

:)ie hotter regions of the earth hare a circti- 

thr electric fluid around them is proved 

tj ^ppMruncM, cxpniments, nnd argu- 

mt. time wilt not permit us now to in- 

f^'i i:it it is thisrirculatiou which oi'casiona 

ui uilDenceis notcapableofbcin^^ provrd 

If) . ' luoauer by direct experiment uii the 

ajt.fa 4iseif, yet one thing is certain, thut no known 

ttcl vtokeat such a supposition, but every thing 

kanl rtspeding this science, confirms it the more 

Urangly. Mr. Sturgeon, to whom electricity owes 

wnoob, invented a Taluable instrument to »how at 

Ibff Mme time the polsrity and dip of a needle rest- 

mt un a ciectru-magnrtiu globe. It is represenbed 

1 ■ ll cimstiti of a glube resembling the 

globe of the earth, around the tropical re- 

which a continued coil of wire is wound and 

' I by its ends with the poles of a small gal- 

innir uaUcry. The globe cJtlier contains a bar uf 

^MMti seen in the figure, or what is infinitely 

kttUr. is made of thin sheet iron, (wc believe Mr. 

■Vtur^. oti used a military shell or hollow cannon 

h*i[) (tie electric flmid passing along the coil, mag- 

itffiiis (Ue irun and a small magnetic net die placed 

oi anj pirt vf the glube has the same polarity and 

Uic ti.iic dtp, as the compass needh: is found to have 

>u>n c%rricd over different ports of the earth's 

(Tb bt continued.) 



PURinCATION OF OX-GALL. 

filVTKiu tu water colors, aoonren of clotlies, and 
•soy otfacTf, emjitoy os -gall or bile, but when it is 
Mpvrificd, it is 'opt Ui do harm from the greenness 
tfili own tint. It becomes therefore an important 
abject to cLuify it, and tu make it limpid and trany- 
piffnt like water. The following procras has been 
r that purpose. Take the gall of newly 
-n, and after baring allowed it to settle for 
i« vr i^ houra in a basin, poor the supernatant 
off the sediment into an evaporating diiih of 
*«rc, and eipoae it to a boiling heat iu a wu. 
till It i« somewhat thick. Then spread it 

« dish, and place it before a fire till it becomes 

IMHy dry. lu this state it may be kept for years 
• j«Uj put* c-overed with paper, without undergo- 
w%9mj allmticfD. Whcu it is to be oscd, n piece 



of it of the size of a pea is to be dissolved in a table- 
Epootiful of water, 

Anothrr and probably a better mode of purifying 
ox-gall Is the following. To a pint of the giUl 
boiled and ikimmed, add one ounce of fine alum in 
powder, and Ibtve the mixture on the fire bll the 
alum be di-^sotvcd. When cooled, pour it into a bot- 
Ue, whieh is to be loosely corked. Now take a 
like quantity of gall also boiUd and skimmed, add 
an nonce of common aslt to it, and dissolve with 
heat ; put it when cold into a battle, which is like- 
wise to be loosely corked. Either of these prepa- 
rations may be kept for several years without their 
emitting a bad smell. Ader remaining three months, 
at a moderate temperatmre, they dejwii^it a thick 
kediracnt, and become clearer, and fit for ordinary 
use5, but not for artists in water colors and 
luiniatures, on account of their yellowtsh-gree« 
color. To obviate this inconvenience, each of the 
above Tiquor; Is to be decanted apart, after they have 
become perfectly sr.-ttled, and the clear portion of 
both mixed together in equal parts. The yellow 
coloring matter s(dl retained by the mixture co^gu. 
lates immediately and precipitates, leaving the ni. 
gall perfectly pun.ied and colorless. If wished to 
be still finer it may be pasted through fil'mng 
paper; but it becomes clearer with age, and never 
acquires a disagreeable smell, Dor loses any of It* 
good qualities. 

Clarified ox.gall combines resdily with coloring 
matters or pigments, and gives them solidity either 
by being mixed with or passf^d over them U|K}a 
paper. It increases the brilliancy and the durability 
of ultramarine, carmine, green, and in general of aU 
delicate colors, whilst it contributors to make than 
spread more evenly upon the paper, ivory, 8tc. 
When mixed with gum Arabic, it thickens the colors 
without communicating to them a disagreeable glis- 
tening nppearsnce ; it prevents the gum from crack- 
ing, and fixes the colors so well that others may be 
applied over them without degradation. Along 
with lamp block and gum, it forms a good imitation 
of China ink. When a coat of ox-gaJl is put opoo 
drawings made with black lead or crayons, the lines 
can no longer be elfaced, but may be paintrd ovwr 
safely with a variety of colors previously mixed up 
with the aamc ox-goll. 

Miniature painters find a great adrantage in en- 
ploying it ; by pa^ising it over ivury, it removes 
completely the unctuous matter from it4 surface; 
and when ground with the colors, it makes them 
spread with the greatest ease, and readers tbein 
last. 

It serves also for transparencies. It is first 
paused over the vnrniahed or oiled {mper, and is 
allowed to dry. The colors mixed «i(h rbc gtdl are 
then applied, and cannot a/terwartls be reoiovid by 
any means. 

It is adapted finally for taking out spots of grcAsc 
and oil. 



GENERAL EFFECTS OF HEAT. 

Difatation. — The first and most common effect of 
heat is to increase the sixe of the body to which it 
is imparted. This effect la called dilatation, or e^ 
pension ; and the body so affected la said to eipaod 
or be dilated. If hest be kbatncted from a body, 
the contrary effect is produced, and the body ooa- 
Iracu. These effects are produced, in difomt d*> 
grees ^d estimated by different methods, aecord- 
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Ing M tbo bodiei which luffcr them are tolida, 
liquids, or ain. 

The dUntatioD of soUds is very mhiutp, even hj 
CODsidermble additionii of heat ; that of li{|iudi is 
greatflf , but that of air la greatest of all. 

The force with which a lolid dilates ift equal to 
that with which it would mist comprMsion ; and 
the force with which It contracti Ii equal to that 
with which it would rfflttt extension. Such forces 
are therefore proportional to the strength of the 
solid, estirnstrd with reference to the power with 
which they would resist rompreaedon orixteruion. 

The force with which liquidii dilate is equivaleot 
to that with which they would resist compression ; 
and. as liquids are nearly mcompressible, this force 
M Tcry con|;dcTahle. 

As air is capable of being compressed with facility^ 
its dilatation by heat is easily resisted. If ^uch 
djlatation be opposed, by conlintng air within filed 
bounds, then the effect of heat, instead of enlarging 
its dimeQMons, will be to increase its prcsaarc on 
the surface by which it is confined. 

Er. 1- — TTje works of clock;! and watchca swell 
and contract with the Ticissitudcs of heat and cold 
to which they are exposed. When the pendulum 
of a clock) or a balance wheel of a watch, is thus 
•olarged by beat, its wings morcalowly, and the rate 
is diminished. On the other hand, when ic con- 
tracts by cold, its vibration is accelerated, and the 
rate is increased. Various contriTancea have been 
reaorted to, to coanteract these effects. 

Ms* 2.— When boiling wnteris poured into a thick 
flaia, the nxie<iaal expansion of the gloss will tear 
•Oe part froca another, and prodaco fracture. 

Kr. 3.^The same vessel contains a greater quai- 
tity of cold than of hot water. 

If a kettle, completely filled with cold water, be 
placed on a fire, the water, when it begins to get 
warm* will swell, and spontaneously flow from the 
apoat of the kettle, until it ceases to expand, 

£x. 4. — If obottle, well corked, be placed before 
the fire, especially if it contain fermented liquor in 
which air is fixed, the air confined in it will ncquiro 
increased prcnsure by the heat imparted to it, and 
ita effort to expand will at length be so great iliat 
the cork will shoot from the bottle, or the bottle 
itself ^riU burst. 

Thaa we perceive that the magnitude of body 
depoulB on the quantity of beat which has been 
imparted to it, or abstracted from it ; and as it must 
he in a state of continual variation with respect to 
ita magnitude, we can, therefore, nerer pronounce 
on the magnitude uf any body with exactness, nn- 
leaa we are at the same time informed of its situ- 
ation with respect to beat. Every hour the bodies 
■round usareswellingandcoatracUng, and never for 
one moment retain the same dimensions ; neithrr are 
theee effects confined totheirexteriordimensions, but 
ectend to their roost intimate component particles. 
These are in a constant state of motion, oltcrnuti^ly 
approaching to and reoeding from one another, and 
changing their relative positions and distances. 
Thus, the particles of matter, sluggish and inert as 
they appear, are in a state of constant motion end 
^parent activity. 

/.tfiir/oc/ion.— Let a mass of snow, at tlie tem- 
perature of 0", having a thermometer immersed in it, 
be exposed to an atmosphere of the temperature of 
80*. As the snow gradually receives heat from the 
surronnduig air, the thermometer immersed in it 
will be observed to riite until it attain the te mprra- 
ture of 32**. T^ 'now will then immediately begin 



to be converted into water, and the thi 
will become stationary. Dunng the 
liquefaction, and while the snow constant 
heat from the surrounding air, the fhermoi 
still be fixed, nor will it begin to rise 
process of liqupfactiou U njmplritnl. Tlien 
ever, the thermometer will again begin to ri 
will continue to rise until it attain the aam 
perature as the surrounding air. 

Heat, therefore, when supplied to the aoi 
sufficient quantity, has the effect of cansin 
pass from the solid to the liquid state, and « 
em|}loyed becomes inrapabli* of affecting th 
mometer. The heat thus consumed or abso 
the process of liquefactiou is said to become 
the mearung of which is, that it is in a atati 
pable of affecting the thensometer. 

The projwrty here described, with respect t 
la common to all floll<ls. Every body In tl 
state, if heat be imparted to it, will at lengtl 
a temperature at which tt will pass into tbi 
atate. This temperature is callnl its point q/ 
its meliin/; point, or its,/iuria^/?oitt/; and in 
into the liquid Ftate, the thermometer will 
tained at the fixed temperature of fusioa, 
not be affected by that heat which the be ~ 
white undergoing the transition from thft^ 
the liquid state. 

EhuUitioH. — If water at the temperature ol 
placed in a vessel on a fire having a therm 
immersed in it, the thermometer will be o 
gradually to rise, and the water will become, 
until the thermometer arrives at the tem| 
Sia*^. Having atuined that point, the 
be observed to be put into a state of agil 
bubbles of steam will constantly rise froi 
torn of the vessel, and cstcape. at ita sm 
mometer still remaining utationary at 213 
process is called ebullition, and the water] 
boil: but no continued supply of heat nc 
creased iutensity in the fire, con comml 
the water a higher tccaperanire than 212°. 

Other liquids are found to undergo a liki 
If exposed to heat, their tempcrotures will ooi 
rise, until they attain a certain limit, which m J 
in different liquids; but having attuned thi 
they will enter into a state of ebolliuon. i 
addition of heat can impart to them a high 
peraturif. The temperature at which 
liquids thus boil is called their boiiing poi 
The meltipg or freeting point*, and IJ 
points, coniititute important physical cl 
which different substances arc distinj 
each other. 

Wlieri heat continues to be supplied 
which is in the state of ebulUdoa, the Uqi 
dually converted into vapour or steam, 
form of body possessing the some physic 
ters as atmospheric air. The steam or vap< 
produced has the same temperature as tb< 
from which it was raised, notwitbilanding; 
quantity of heat imparted to the water il 
sitionfrom the one state to the other. Tl ' 
of heat is therefore latent. 

Solidification or Congelation. — The 
heat produces a series of effects cuotnuyS 
Just described. I f heat be withdrawn froi 
its temperature will first be gradually loi 
it attain a certain point, at whicJi it wi 
the solid state. This point la the same 
whii-h, being solid, it would pass into 
stale. Tu— — ^er gradually cooled from I 
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fWU in iU tnnpenitare antil it atUina the 
f 32° : there it paues into the solid ftatf, and 
let ; uicl during this trantiUou a large quaa- 
hcaC i« dUmtued, while the temperature is 
at 32". 

ttitm. — In like manner, if beat be with- 

steam or rapour, it no longer remaiai 

ifbrm itate, but rrsumes the liquid form. 

it nndergoea a ver/ great diminution of 

iTolnme of iteam forming onlj a few 

Hence the proceac 67 which vapour 

aeriform to the liquid atate baa been 

ion. 

, — When a liquid boi]«, vapoar ia 
every fuirt of ita dimenxioni, and more 
\ntly in thofte parta which are nearest the 
heat, but Uquida generate vn|KJur from 
at all temperatures. Thu&, a ve&5el of 
temperature of 80*^ will divmiaa from 
a quantitj of vapour ; and if ita tempera- 
Incd at BO", it will continue to diimiis 
ita surface at the siaic ratr., until all the 
vend has disappeared. This process, 
rapour ia produced at the surface of liquids, 
pcraturea below their boiling point, is colled 
nlioo. 

toraikm. — The procraa of raporiaation ia 
goiag oil at the surface of all collections 
or small, on erery part of the globe, 
in atiU more powerful operation when 
are distributed through tlie porcf, 
interstices of animal and vegetable atruc- 
thes4: cases, the rate at wliich the 
into vapour 15 greatljr modified 
of the atmosphere. The pre^dure 
Ittiid retards vaponaalion, if its elfccts be 
red with that which would take place in a 
s ; but. on the other band, the currents of air 
uUy carrying uwaj the viipour as fust as it is 
m a the apare above the surface, gives room 
^■matioo of fresh vapour, and accelerates 
Httion of the liquids to the voporous state. 
txeaa of vaporisation, thus modified by the 
ihere and ita curreuts, so far as it alfecta the 
igua of water and hquids generalli in various 
if Ibe earth, is denominaLcd evaporation. 
jtec'' I of the vapour, thus drawn up 

ftt ' 4tma»phere by various causes, 

Hu ;. ihc latent heat which gives to 

nrm ot air, produces all tlie pheuomena of 

^-h*n, SDow, &c. 0cc. A slight degree of 

the vapour aoipended in the atiiio- 

liquiil ; und by the natural cohesion of 

I, it collects into spherules or drops, and 

/bnn of rain. A greattrr degree of cold 

[v oongrals ita minute particles, and they 

the cartb in flakes of snow. If, how- 

«n first formed into liquid spherules, 

flidified, hail is produced. 

constant interchange of matter 
ic earth and it^ atmosphere,^ — the atmo- 
CODtinually drawing up water in the form uf 
when the beat which accompLLihcs this 
precipitating it in the form of dew, 
r, or hall. 

fTo bt eontinutd,) 

SAND FOR CUTTINGS OP TREES, 
SHRUBS, &c. 

wbit« sand ii snperlatively useful to 
fiuttugl of tbc more tender ever- 



green trees and shrubs. In the business of plontiiig 
cuttings of these nndcr hand. glasses, in the autumn, 
as well as the more hardy green-house pLutls, lucli 
as myrtles, fuachia, roaes, cistuscs, germander, &c. 
no unmixed soil whatever can be found to bear a 
comparison with the finest white sand ; as cutlinfS 
planted therein will be far more secure from mooldi- 
ne«s throughout the autumnal and winter seasotu ; 
during which times, the pots in which they are 
planted, generally remain standing up to their rime 
in the common ground, aathe greatest preservative 
from froat ; but in which situatioD. they are mom 
exposed to the ill effects of damp^ than if standing 
on the Burface. 

Although bnt little more than a knot, or a swel- 
ling protuberance, at the foot of each cutting, caa 
be effected, during the first autumn ; yet, on the 
advance of spring, they will early make roots, even 
without the addition of any other soil or article td 
promote their growth ; and which young pUntJ, 
being potted o^, or transplanted In some way, oa 
soon as they have formed sufficient ruots ; immense 
quantities, from these small cuttings, may thus b« 
annually propagated, by the help of full-sized sin^e 
h«nd-gUssca This process, however, will nut ex- 
tend to aag^ other description of plants than tho 
evergreens. 

In the propagation of the trees and shrubs alluded 
to by thia process, it must be recollected, that the 
sand ia to be considered as no farther essential, than 
to strike or promote growth in the cuttings, suffi- 
cient for transplantatiou ; as, on their bt- ing removed 
into another situation, in the next stagu of the 
process, a mixture of suitable soil, with a proportion 
of sand only, will be requisite. 

We are not asserting that yellow-sand will not 
equally apply in both cases, of planting cutting of 
hardy evergreen trees and shrubs, both by summer- 
planting, in the open exposure, and autumn plant- 
ins, under hand-glasses; but in all the experimenU 
we have witnessed, white-nand, where it could be 
obtained, haa been invariably appliedf and most 
auccessftilly. 

Wben we reflect, that mouldincflt ia the chief 
annoyance to cuttings of almost every deacription, 
when planted under hand-glasses ; every propagator 
should strenuously guard against it: and we know 
of nothing so likely to discharge wet, and prevent 
undue retention of moigture, as sand alone ; and 
this, in preference to every other soil and 00m- 
post. 

There arc few soils with which sand cannot bs 
intermingled to the greatest advantage in varions 
other branches of horticulture, as well aa in tbft 
propagation of plants and flowers ; it being admi- 
rably adapted, from ita loose and open nature, to 
expand the pores of heavier, more close, and adhe- 
sive soils, thereby opening the entire mass of com- 
poift, mid rendering it porous, and open to the free 
adniisfiiun, and full expansion of the delicately fine, 
and thrend-hke routs of plants and flowers, and in 
which wc hove most satisfactorily witnessed its 
singular and superior efficacy. We have known in 
various cases, plants to have been placed in soils 
most opposite and ungenial to their natures and 
constitutions, and thereby early inclining to decay ; 
bat which were speedily restored to their original 
vigour and coaiplexioo, by a proper and timely 
application of whitu-sand. 

The sand which has invariably been found to 
surpass all others for general and special purposea 
in hozticult^re, ie a peculiarly soft and fiu* whito- 



und, of an oousaal imoothnctt, nearly as fine as 
flonr- emery. 

Where none other than the common white md<J, 
which ii usually coarse, can be obuined, small 
qaaatities of the nioit fine can be sifted out with s 
fine ricTC ; or still better procaretl from it by wash- 
lag over. 

Little argument can be nccc»*nry to cooTinoe the 
unprejodicril florist, gardener, or amateur, of the 
geDCTnl utility of suitable uads being mixed with 
the more cold und hearirr loili ; thereby rendering 
them open «id porou* to dischsrge all copioua falls 
of rain, dijM«olving anow, Stc ; and whitb tend to 
orercborge adhe»iTe toils with an undue proportion 
of rooiBturc, nnJ thcn-by to cliiil and itorve the 
slock of plants and tloweri. 



FUEL. 

Such cn-nhiiftiWct aa nrc nsed for ftrea or furnscei 
■re CA\U'd furl, u* wo*>d. turf. i-it-co:»l, TUvae <Ulfer 
in their nature. oitJ in their power of giving heat. 

I. Wood, which i« divided into hard ond soft. 
To the former belong the oak. the bec^, the aah, 
the birch, and the elm ; to the latteffthe fir, tlie 
pine of different sorta, the larch, the lindcu, the 
willow, and the poplar. 

Under like dryness end weight, different wooda 
•re found to oflord equal degrees of hent in oombm- 
liuo. Moisture diminishes the beating power in 
three ways i hy diminishing the relative weight of 
the ligncoua matter, by waiting heat in its evapora- 
tion, and hy causing slow and imperfect comba»tian. 
If a piece of wood conUin, for example, 2:t per 
cent, of water, then it contains only 75 per cent, of 
fuel, and the eraporation of that water will require 
one twenty-eighth part of the weight of the wood. 
Hence the damp wood is of less rolue in combustion 
by tweuty-eigbt parts in 1 00 or two. sevenths than the 
dry. The quantity of moislurt in newly -felled wood 
ftmoonta to from 20 to 60 per cent. ; birch contains 
30, oak 35, beech and pine 39, alder 41. fir 45. 
Aocording to their different natures, woods which 
have been felled and cleft for 12 montiis contain 
still from 20 Co 25 per cent, of water. Tliere ia 
never Icaa than 10 per cent, present, even when it 
has been kept long in a dry place, and though it be 
dried In a btroug beat, it will aflerwardj absorb 10 
or 12 per »-*iit. of water. If it be too strongly kiln 
dried, Its heating powers are impairrd by the com- 
meocement of carboni^ution, as if some of iti hydro- 
gen were destroyed. It may be assumed oa a mean 
of many expcnmentcl result*, that ouc pound of ar- 
tificially dried wood will heat 35 pounds of water 
from tlie freezing to the boiling point ; and 
that a pound of such wood as contains from 20 to 
25 per cent, of water will heat 26 pounds of ice- 
cold water to the same degree. It id better to buy 
wood hy measure than by weight, air the bulk is 
very HtOe increajied by mointurc. The value of dif- 
ferent woods for foci is inversely as their moijitun!. 
and this may easily he ascertained by taking their 
shavings, drying them in a heat of 140° F., and 
seeing how mnch weight they lose. 

From every combnstiblclbeheat is diffawd cither 
byradiulioo or by direct communication to bodies 
In contact with the flame. In a wood fire the 
ijuantily of radiating bi^at is to that diffused by the 
air, as 1 to 3 ■, or it is »c-fourth of the whole heat- 
ing poivfr. 



2. CAarroa/. The different charcon** "•^' • 

der equal weighta, equal qnantitira < ' 
may nrckon, upon an average, that n r 
charcoal is capable of heating 73 poaud« of m 
from the freejiiag to the boiling point ; >i'-il wtwl 
has been for some time exposed to thri air, U a 
tains at least 10 per cent, of water, wbirh la p 
tially decomposed in the combustion Into cev) 
retted hydrogen, which causes flame, wherto f! 
dry chareoal emits none. 

A cubic foot of charcoal from toft wood »^ 
upon nn aversge from 8 to 9 pounds, and frtrnifc 
wood 12 to 13 pounds; and bcncr '1 
beat adapted to matntain a high heat in 
pass. The radiating heat from cbarcoui nrt«i: 
slitutei onc-tbird of the whole emitted. ' 

.^. Pit-coal. The rarietica uf this co-l ^»<- •!" 
inileftuite. and give out very vaiiiiua 
heat in their combustion. The carbon 
g;tving consUtuent, and It nmouuta, in UuSei 
coiils, to from 75 to 95 per cent. One (»uni 
good pitcoal will, upon an average, h* 
of water from the frcexing to the I 
8miill coal gives out ihrpefovr*'" 
of ilie larger lumps. ITie radia' 
burning pit-cool is greater than t' , 

4. TAe Coke of Pit -coal.— Thx bentmg pw*< 
good coke is to thatuf ptt-coal aa 75 to 69. < 
pound of the fonner will heat 65 pound* of w 
from 31" to 212''; so that iU power is e<|tt« 
nine-tenthi of that of wood cliorcoal. 

5. Turf or Peat. — One pound of this fuel 
heat from 'ib to 30 pounds of water £roa €nm 
to boiling. lis value depends upon its oonpaol) 
and freedom from earthy particles ; sad Ha 
ing power is to tlw whole heat emits in 
1 10 3. 

6. Cariureffed Hydrogen ar Co»i <!> 
pound of this gu, e<|ual to about 24 rubrc 
engages in burning, as much heat as wUt 
pounds of water from the frectsing Co ' 
temperature. 

It nppears that In practice, tie quanta 
which may be obtained from any comb 
properly mounted apparatus, must vety 
nature of the object to be heated. In 
cbiimber* by stovcj, and water huilnrs by 
the effluent heat in the chimney which 
the principal wnste, mny he reduced to a v 
rate quantity, in companion of that which r* 
from the beat constructed rcrorborator>- iMsarlhi 
heating the boilers of stasm engines, 
coal ii recliooed to convert 7\ pour- 
water into vapour ; or to heat 4Ii you 

from tlie freezmg to the boiling poit.t. (^b« |n 
of fir of the aaual dryness will i'va)K>rar« 4 |M1 
of water, or heat 22 pounds to the t>o>Itna: triop 
lure ; wliich is about two-thirds of the masii 
ctTcrt of this cumhuKtible. According to W 
experiment* upon the great scaIp, anv pound 4lf 
na boil off with the best built boiler, 9 pofOvd 
watet ; the deficiency from maiimum effect 
here ten fifty-sevenths, or nearly one-sixtK 

In many cases the hot air which passea ipttt 
flues or chiiuueys may be bencfidally appliod ki 
heating, drying, or roasting of o)ijecTs ; b«t 
ought to be taken that the draught of the firobt 
thereby irupaired, and an imperfect combustM 
the fuel produced. For at a low amotbenng I 
peraturr both cartMnic oxide and carburctted hj 
gen may he generated from cool, withoaE th« 
duction of much beat in the fire-place. 
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UlLDING CEMENTS. 
fnm pagt 296, atui conelvded.) 
•ktr't Ctmeni. — Thii cement is made 
Of Hmestoncj, which are burnt iii 
wilii ■ coQtinucd tire of pit-coal, in 
Uioisr as other limestone; but if the 
as to CAQM a oommenceineat of fu- 
IRDent. it will be totally fpoiled. It Is 
an impalpable powder hj grinding as 
bgrnc, and is sent swjy in barrels well 

ta moch tued in LuqiIud (oY facing 
for the foundations of Inr^ edifices. 
muoU firncilce ia the workmen who 
fr not tenijKTrd to the proper oonsist- 
imcdtatply applied, it soHdiliea uneiitially, 
adheres badly. It is recoinmruilcd to 
Kb fine ati^or sand well wnabed, in the 
of 2 p-trts to 3 of cement, for foon- 
, corniccft etjKiSf il la rain; from 3. 4, 
to S of cement for common mortani: 
to 2 of cement for coating w&Us ex- 
Id, and A parts to 2 of cement for walla 
Sr^neaa or heat. 

hr Bock-m^k and Reaertoin. — Where 

tity of cement ia wautcd for coarser 

i-ajh mortar (or Wclah tarras) is the 

best, and will hold extremely well, not 

it is constantly kept wet or dry, bat even 

KKDrtimes dry and at others wet ; but 

liable to be eiposed to wet and frost, 

ahould, at its being laid on, ba suffered 

laghly U-furr any moisture has access to 

that case, it will likewue be a great Im* 

b> temper it with the blood of any beast. 

tar fflost be formed of 1 part lime and 

well- sifted coal ashes, and Uiey must 

fcly mixed by being beaten together ; for 

feet commixture of the ingredients the 

'tbe composition depends. 

^MMi/.— This ia compoicd of 3 pftrts of 

^^^tand 2 of wood ashes ; these ingre- 

^^H up with oil, and water altematety 

poae a paste of the desired consistency. 

-Tttis is composed of basalt ground 

nrdcr, and blue argillaoeoas lime, mixed 

T, and well beaten together. 

Cement. — Is a mixture of coal ashes, 

■rgiUoferruginnus lime au<l sand, well 

Dith water, li^ft to dry, repeatedly Levi- 

ed. and beaten. 
Roman Cement. — This consists of the 
oitaiu, or Puzzo'ene, a ferrnginoos clay 
K, calcined by itie fires of Vesuvius, time 
up with soft water. The only pre- 
kieb the Puzzolene undergoes is that of 
sifting ; but the ingredients are occa- 
np with bullock's blood, and fat of 
BTe the composition more tenacity. 
or GretJt Maatieh.—TUit is a more aim- 
iiion than the cement of the Romans, 
fttucco on the outsidea of fabrics, con- 
of lime and sand, but rendered into a 
milk, or rise, 

)tmt*i. — This i« only a variation of the 
d is composed of cqaal quantities of flint, 
it>Mnd, slaked with water, well beaten, 
1 to rrmaui for throc or foor days, then 
■nd mixed up with oil, raucibige, whites 
butler. milk, and applied, as rapidly as 
r Mnc niied. 



7b mak* impenetrabU Mortar. — Mix ihoronghlf 
one-fourth of the fresh onalakcd Ume with three- 
fourths of aand ; and let five laboorers make mortar 
of these ingredieate by pouring on water, with trow, 
els to supply one mason, who must when the ma- 
terials are sufhciently mixed, apply it inatintly aa 
cement or pluMter, and it will become as hard ai 
atone. The Ume used ahould be stone-time ; pre- 
vious to its use, it i»hould b« preserved from the ac- 
ccsfl of air or wet, and tbe plaster screened forsooie 
lime from the sun and wind. 

To make Wyck'u Stucco. — Take 4 or 5 bttshda 
of such plaster as is commonly burnt for tloora 
about Nottinghnm (or a similar quantity of any 
tarras, plaster, or calcined gypsum) ; beat it to fine 
powder, then sift and put it into a trough, and mix 
with it 1 bushel of pure coal ashes well calcined. 
Poor on the water, till the whole becomes good 
mortar. Lay this in wooden frames of twelve feet 
in length on the walls, well smooUied with common 
mortar aod dry, thn thickness of two inchfs at each 
side, and three incfaca in the middle. When tlic 
frame is moved to proceed with the work, leave an 
interval of two inches for this coping to extend it- 
self, so as to meet the Inst frame work. 

7b maJke HWiams't Stucco. — Take sharp, rough, 
large-grained sand, sifted, washed, dried, and freed 
from all impuritifv*. 84 pounds : well burnt lime, 
sUkcd and Anely sifted. 12 pounds ; curd, or cheese, 
produced from milk, 4 pounds ; (the tirst, freah 
made, and strongly pressed, to divest it of its whey; 
the liucund, whilst perfectly sound, rasped into pow- 
der with a grater, or brought into very light sub- 
stance with scrapers, or fine-toothed plane-iroua, 
in a turner's lathe ;) and hutly, water in its natural 
state 10 pounds. If the sand is not thoroughly 
dried, or tbe lime has got damp from the air, tbo 
quantity of water must be less than the abovo 
proportion ; and on the contrary, when the lime ia 
nscd immediately, it may require more; so that Uw 
proper stiffness of the mortar, uuder those circum- 
stances, willregulate the making^ of the composidon. 
Water Cement. — A cement may bo made with 
common lime that will liarden under leater. What 
b called poor lime has this peculiar property ; bat 
as this B[>ecies of limestone rarely occurs, it is orten 
an expcnsire article. The following is a good snb- 
stitute. and may be used for water cisterns, aque- 
ducts, fcc— Mix 4 parte of grey clay, 6 of the 
block oxide of manganese, and 90 of good lime- 
stones reduced to fine powder ; then calcine the 
whole to expel the carbonic acid. When this mix- 
ture has been well calcined and coaled, it is to be 
worked into the consistence of a soft paste wiU& 
60 parts of washed sand. If a lump of this ce- 
ment be thrown into water it will harden immedi- 
ately. Sueh mortar, however, may be procured at 
a still Ie«s expense, by mixing with common quick- 
lime a certain quantity of what are called the iP*»fe 
iron ores, especially such as are poor in iron. 
These ores are chiefly composed of manganese and 
citrbonotc of lime or chalk. Common lime and saad 
only, whatever may be the proportion of the mixture, 
will certainly become soft under water. 

Water Cement or Stucco. — Take 56 pounds of 
pure coarse sand, 42 pounds of pure fine aand; 
mix tbem together, and moisten Uiem thoroughly 
with time water : to the wetted sand, add 14 pounds 
of pure fresh burnt lime, and while beating them up 
together, add, in suecesfive portions, 14 pounds of 
bone ash : the quicker and more perfectly these 
materiala are beaten together, and the sooner they 
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arensei], the better will be the cemcnl ; for some 
kiiiiU of worit it will be better (o use fine sanil 
lUcme, and for otlicrt, co&nc a&nd; remembering the 
Aner the tnad u, the ^rcotcr ^oontity of lime ii to 
be cmplo]rcd. 



GIL\DUATION OP HYDROMETERS. 

Ci?T a hand of |wprT on which the graduatiou of th^ 
iustniiuunt can be trucc^. and let fiiJl ujiuti it ■ lit- 
tle drup of sealing-wax ; then roll the [ia|>er uj>oa a 
litrle KtiUH tube, imd introduce it iuta the stalk of 
the hydrometer. IV inktrument i§ afterwards to 
be phinged into distillrd water, which is carefully 
kept at the tem[)eratiu'e of -10^ F. above zero. Give 
tlie inKtrument suHineiit balliut to make it aink till 
Iho point which voa desire to make to represent the 
density vt water, tuurhrs ihr Burtaoe of the water. 
Mark ibii point wicii imirh precisian; it is the lero 
of thn in«lruuient. Tlio other dcfp-ees are token by 
phini^in^ the hjrdron>eter into dijtiJlcd water to 
which you have added 1, 2. 3, 4, 5, jicc., ttnthg, or 
1, 'J, 3* 4, 5, &c, kundrtdthty of the tubntiUice for 
which you wish to construct the hydrometer, ai-cord- 
ing Qd you desire the scale to indicate tenths or 
hiindrfdthH. 

Wbeu you bare thus marked the degrccb in the 
stalk oi the iustrnment, transfer them to the paper 
with the htflp of the compasiies. The scaJe being 
cx>mpleted, replace it in the tube of the hydrometer, 
where it miut be fixed ; in so doings tike care to 
make the degrees on the scaIc coincide precisely 
with those marked en the ftnlk. 

Vou can llius prucure hydrometers for alcohol, 
add, aalta. Aur. whicti arc inftirumcnts tliAt indicate 
\he proportion of alcohol, acid, eialt, SiC, ■oontained 
in ■ given maaa of water. 

But if it were necessary to plunge the hydrometer 
in a hundred different solutions in order to produce 
the scale, it ii ea«y to conceive that that would be 
extremely troablcwune, especially for hydrometers 
which are employed in commerce, and which do 
not need to be so extremely accurate, ^^~hen tlie 
density of the mixtures or solutions is a mean be- 
tvMn thoea of the substuioes which enter into 
them, you may content yourseif with marking the 
zero ax^ one other 6\ed point. Then, as the alalk 
of the hydrometer is evidently of C[{U»t diameter in 
all its extent, yon can di\-ide thefipuce which &epa. 
rates the two Axed points into, a certain number of 
eqa^ parts. One ot' these, being taken for unity 
represents a particular quantity of the substance 
which yoa hAve added to a d<>teiniined weight of 
distilled water. By means of this unity you can 
carry the «rji!e up ond down the stalk of the instru- 
ment. It is thu.H, tUnt to obtain a baumc's hydro- 
meter, after having obtained the xero by immersion 
io distilled water, you plungi> the instrument into 
a solution containing a hundred parti of water ood 
fifteen of common salt, to have the l.bth degree, or 
containing a hundred wnter and thirty salt, to have 
the 30th dmreo. Upon dividing the intt'iraj in 
fifteen or thirty equal part*. fti:rorJing m yoii have 
employed one ar otXivr eolufiun, yuu obtain the 
value of the degree, which you con carry upwards 
or downwards as far as you with. 

Among the aabstaitces fur which bydrometera 
are reqntrcd in oomjnorce, ore some which it is 
impossible to obtain free from water— such nic alco- 
hoi, the acid, &c. lu this case it is ni'cessary to 



riiiploy ttie kWlMtanca in their par« 
depriveil of as much water as po«riblc> 
Tlic einptuymeni «f hydrometers '»» 
sivc ; they are uacd to cstmiatc the gtjt 
of Binp solution*, of wines, milk, Ac. 
abort, no branch of commerce in whifl 
struuicnts arc not recjoired for the p 
ccrtniuiiif; the goodness of the articU 
bought and M>ld, The ciuployincnt of ] 
would be still more general, if they coq! 
to give immcdiauly the absolute spedl 
tlie liquids into which they might be j 
specific gravity of water being consider«i 
It is possible to graduate a thermonU 
description by prorceding as follows ; 

Make choice of a hydrometer of whl 

rior part of the stalk is very reg;ular. 

the band of paper on which the scale is 

ten, and then ballast the instrument. 

mark where the surface of the distilled ii 

the iialk. Remove the hydrometer fron 

wipe it perfectly dr)-, and weigh it t< 

with a sensible balance. Tlien i>our itOt 

tity of mercury equal to its own weight 

ageiu into the water, and again marl 

where the stalk touches the surface oi 

Pour the mercury out of the instrum^ 

the two marks to the ttcale, and divid 

distance into fifty equal porta. Having k 

ration obtained the value of the degree, 

it upwards and dowDwardf, to augmraii; 

If you toke tlie first point near die i 

hydrometer will be proper to indicate tlu 

Uquids which are heavier than water t i 

it towards the middle of the tube, the a 

be the case. 

If yoa destine the hydrometer liquids 
vier than water — such as acids, for exM 
might, after having determined the finit 
to Ibe original ballast as much mercury a 
to the weight of the whole instrument ; 
point where the stalk would touch the 
the water, and which would be representl 
would be very high, and the second pd 
would be found Wlow, would be reprel 
200. On dividing the space into a hun<^ 
part«, you would have the value of the degl 
could be carried up and down for the 
the scale. 

The specific gravities being In the iov 
of the volumes plunged into the liquid, th 
of the scale which mark the spe^-ifie gr 
minish from below ; so that, on marking 
point 100, you have on proceeding 
the successive degrees. 

The hydrumelers with two, three, 
branches, are graduated by haviug tlieir 
vided into a hundred or a thotisaod tt^ 
The divisioas on each branch must o< 
with tho se on tlie other branfhc s. 



iVfw Mftai Button. ^A button, to be 
out sewing, tui.« het!n contrived by Mesan 
ond Smeutoo, of Birmingham, which, wfae 
any garment, cannot be tukcn off by any 
force or wear. The shatik of iliis buttoq 
hollow, so that it con be readily rivetted, m 
on to a stud on the other ftidc of the cloth^ 
the advantage of being fixed with great 
Tlie invrntori fay that the usual time re 
only two seconds. 
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ARNOTTS, JOYCE'S, AND THE CHUNK 
STOVES. 

Ik this iDcIcmefit oraton, a few worda on Stores 
ma; not be onintereating, especially If directed to 
fome of those which are well known hj name, yet 
very little in projierties or conttructioD. Ferhsp« 
those niost patronized are Amott's, Joyce's, and 
the Chunk Stove ; to these, therefore, we shall chiefly 
direct oar attention at the present time. 

Stov«« are of fonr kinds ; Ist. open fire-places, 
or those which coinnmnicHte heat to the room by 
the direct radintion of the burning inaterini ; 2nd, 
those thst while the fire is kept from Tievr, 
■offer the nir from the fire tn escape into the 
■partmeot, lach u Joyce't stove. 3rd, those 
which contnin an inclosed fire, and arc furnished 
with an exU'Hor ciuing ; open at top and bottom, 
between the fire-box and casing ; which, when the 
Are is lit^hted, oocnstons a draught of air upwards ; 
this k tlie stmcture nf the usuni flat Air Stovrt. 
(Sec page 30B.) The 4th kind la nn inclosed fire. 
Which, making the surfuce of a cum* which contains 
it hot : by rndintion the air around it becomes 
hot also ; of this drscriptiua ts the stove oT Amott 
■nd the Chunk store. 

Aroott's (ttove, (Fig. 1,) A is the outer case, 
tt may be sr|iiBre, round, or of any other form ; 
B C isa pnrtiiion that reachefi quite across the case 
A, from mil- »tflr to thr other, but open at the top 
and bottom ; U is the ash-box, having « valve in 
front to reguUte a siipply of air to the fire ; obove 
the avh-box is speti the tire-place, which it open at 
top, has tho usual bars at bottom, but is iucloiird 
On tU the four sides, except a door F, into which 
the fiiel is put whcu icquired. The fire-place is 
tioed 00 it» four bides with fire-brickit, which Ihe 
doctor(ArnDtt} says, being bad condurtors, confine 
the heat, but which wc c^n, in their present situa- 
tion, see no use for. 'When the 6re is to be 
lighted, the regulator at D is to be opened to its 
fullest extent, and tUo the door at F ; thus a 
considerable draoght of air will ruih through the 
4re» and easily kindle the fuel : when well kindled, 
F is to be dosed and D nearly closed ; the supply 
©f air ia now very small, and yet enough to pro- 
mote a slow combustion of the fuel. The air thus 
admitted, not merely sustains the tire, but passing 
through it, ascends to the top of the case, and 
heats the front chamber, as far mi the partition 
B C ; the back chamber is yet cold ; theretbre, the 
air within it is attracted at the lower opening uf it 
towards the front chamber, the air of the front 
chombcr having been carried upwuriU by the heat 
rarifying it ; at the same time, the h<H air at the 
top pasting through the upper orifice, is there 
partly condensed, by coouog in contact with the 
aides of the back chamber, and tliis condensation 
incrcaAing its gravity it descends. Thus a current 
of air is always circulating around the partition, as 
represented by the arrows, althmrgh an extremely 
small quantity is adn>itted by the orifice D. This 
cufrcfit also prevents very much of the heated air 
from pissing away by the chimney. 

The chief merit of Amott's titove is the Very 
amall quantity of fuel consumed, and the little 
attention it requires; yet it is nut without its 
inconveniences, and one of them, may be con- 
sjden-d 6crioufl, that is, its danger of explosion. 
It will be evident, that the whole mssa of air 
within tlie stove ^kiil be interraixe<l wlih whatever 
gasea and smoke the fuel gives off in burning : I 



also, it will be apparent, that the fire, har 
direct draught of air in contact with it, w 
burn off the gaseous emanatioos as they arti 
more than the heat does in the burning of ch 
or the making of coal g»s ; if, therefore, t 
be supplied with common coals, or even 
much wood be used in lighting thi; fire, carb' 
hydrogen will ctoipe, and partly occuj; 
chamber. Should thi& be the case, it only n 
the fire door F to be opened, when a cur 
air is immediately drawn in, an explosive s 
formed, and the whole ignited. The fuel, thi 
it is of the utmost consequence to ivgard 
alone being proper and safe which has alr^dj 
deprived of its gaseoua constituenta ' M 
cinders, coke or charcoal, ' 

The Chunk stove (Fig. 3.) is upon tfal 
general construetion as the Amott stove ; it 
however, from it in two important pardi 
will be indicated by the description, A 
thin iron case, capable of being lifted o1 
it rests upon about an inch in depth of 
strewed ujwn a tlat bottom piece ii, wht< 
is represented in section, in Fig. 4. Thia 
to it about 2 inches in height, also a 
centre* to which tho pipe E. Fig. 3. is fit 
and another hole at G, upon which llie Xx 
chimney is fixed — this hole as well 
centre, hss a rim to it staoding above tlte 
surfer : so that when sand is strewed on U 
fill the whole space, yet not be allowed 
the action of the air regulator at E — w. 
into the pipe G. Withtnfiide the case \ 
fire-pliicc (nrnicd of thin iron, uf tUc shfl 
sciited, open at the top, and with 
bottom. It fits on and off Ihe fthurt tube, 
fits into n rim in U, rcpreKUted as U 

To light the Are, talie off the rover A, on 
the regiitter by the handle P ; put into U a i 
fuil of lighted cinders, and over them a qtuu 
other cinders until D is filled. Whea the 
lighted, partly clote the regiitcr connected m 
anrl put over the whole, the cover A. Thus m 
the fire will require no attendance during tl 
The action of it is easily under>tood— «il 
admitted through E supports the combustiO 
pnssing througli the fire tills the whole cavity 
TcsBcl A ; while its escape is prevented by A i 
into sand — if A should be overcharged wil' 
smoke, the snpersbundance will pi 
pipe G — which msy be of any kind of 
pofiflible dangvr of flame can he apprc 
will be evident that there is the same 
explosion here, as in the case of Dr. 
vtove ; therefore attention to fuel is requisits 

Joyce and Harper's .Stove is constructed 
didfcrent principle altogether. Here the oil 
which passes from the fire, together with > 
smoke and fumes arising with it, escaping il 
apartdSeot. ( Fig. 2) A is a cylindrical firr-plaoe 
of sh.:et iron. This may he entirely leit oul 
outer case, which is aUo of sheet iron anv 
every purpose, hut it is put for the sake of 
for if there were but one case to contain the 
is evident that it would often become red hot, 
danger of the articles around. B is a perl 
iron conical tube penetrating into tlie fin 
admitting air to it by a register at C, which is 
by the handle E. The cover lift* off for thai 
sion of fuel. The tire being lighted and the 
]tut on, the qvisnlity oi air tu be admiti 
regulated by E. It is daoomposcd 
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■ad esupes tloog with the furaa of thai 

h the apertnrcs at D lato the apartmeut. 

rmurks w have before nuiclo as to fueU fur 

be w«-U placed there, they are doubly neccs- 

to be observed here ; not that there is any 

of eijiliMioo, for there is no accamulatioa 

pUce. but aa every emanatioa ttom the fire 

into the apartment, we moat be eapccially 

not to bum whnt produces noxious effluvia ; 

tbe impoenbility of finding any other, renders 

't stove useless for general purposes. Coke 

Aioderf there is not a tufficieacy of draught to 

coals and v({)od yield smoke, which is 

tly not to be tolerated in apartments ; and 

produces carbonic acid gas, one of the 

deleterious gase*, and one of the most inri- 

ia it* action apon the animal economy ; this 

material howovcr employed ; and these 

may therefore very truly be designated 

litovcs, snfTucating apjianitus, Slc. Jt is 

timt the charcoal is prepared io sacb a way 

the carbonic add gB» is absorbed by the added 

as soon as formed ; but the chemist knows 

there u oo inch material CMn be used, which 

•ame time admit the charcoal to retain its 

■tibdity and apiirsraiicr. Fik- shows a 

n of the rcjisler for the adnii&sioa of air to 

stove, it consists of two plates of brass, 

ccDtrically over each other. 



ON THE COLORS OP NATURAL 
BODIES. 

(RBtmmtdJrom paye 2S8, and concludtd,) 

{m tH tclttTHi iotidt and Jtuidt in which the trans- 

- " ' ' :hX has a ipecifir color, the particles of the 

Ab»orbcd all the rays which constitute 

l<not4itary color, detaining soioetimes ail 

'fa certain delinite refrangtbility, a por- 

' rays of other rtifmngibilities, and alloV' 

in^ oUicr rays to e«c4pe tutirely free ho:n absorp- 

tUm ; all the rays thujt stuppcd will form by thetr 

liaSoa a particular compound color, which will be 

OBctly complementary to the color of the trans* 

aitted r«yK. 

In btaeM bodies, soch as eoal, &c., alt the rnya 
eater their substance are absorbed ; and ha nee 
Ke the reason why such bodies are more easily 
and inflamed by the action of the luminous 
Itfa- The iuducace exercised by heat and cooling 
^•a the absorptive power of budtca furnishes on 
aAlitJoaal support to the preceding views. 

Before con'-luding this chapter, we may mention 
a frw rarious facts relative to white opacity, black 
^nd ooloTt aa exhibited by aome peculiar 
' J, 

in. 1 ttbaabeer, whose refractive power is 1.111, 
air and water, is a siUcious concretion fouud 
H thv jfiints uf the bamboo. The finest varieties 
fdlc£t a drlicMte azure color, snd transmit a straw- 
fjeliow tint, which is complementary to the axure. 
Vbeo it is slT;^htly vietted with a wet needle or pin, 
Ibc ve/ rpot iiuianily become* miik irhite and 
. The application of a greater quantity of 
restoreii its transparency. 
2dly. The cameteon mineral is a solid substance 
by healing the pure oxide of manganese with 
yoUafa. When it is dissolved in a little warm 
w%xrr. the solution changes from ffrem to blue and 
purple, Uie lost descending in the urder of the riagSt 
M tf tfe« particles became smaller. 



3dly, A mixtare of oU of aweeC alaionds with 
8o:ip and sulphurii: .'uid is.according to M. CUubry, 
first yellow then or-jnyc, rrrf, and vtotft. In passing 
from the orange, to the red, tUe mlxlure appeal* 
almost kiuck, 

4thly, If, in place of oU of almonds, iu the pre- 
ceding experiment, we employ oil obtAiiird from 
alcohol heated with chlorine, the colors of the mix- 
ture will be pale yellow, orauge, blset, red, vioWj 
and beautiful blue, 

5thly, Tincture t^ tunutale, after having oeen a 
cossidcrable time shut up in a bottle. Has an orange 
color ; but when the bottle is opened and the fluid 
shaken, it becomea ia a few mtnutes red, and then 
violet -hlite. 

6thly, A solution of httmatine id water contain- 
ing some flrops of acetic acid is a yreenis/t yrllotp. 
When introduced into a tube containing mercury, 
and heated by surrounding It with a hot iron, it 
assumes the various colors of yellow, orange, red, 
and purple, and rttonu gradaallj to its primitive 
tint. 

7thly, Several of the metallic oxides exhibit a 
ten)|iorary change of color by heat, aud resume their 
original color by cooling. M. Chevreol observed, 
that when indigo, spread upon pa|M:r, it voUttiisrd, 
its color passes Into a very brilliant poppy-red. 
The yellow phosphate of lead grows green when hot. 

Sthly, One of the most remarkable facts, how- 
ever, IS that discovered by M. Tbenard. He found 
that phosphonu, poiified by repeated distillations, 
though natoraUy of a whitish yellow color when 
allowed to cool slowly, became abioluiely black when 
thrown melted into cold water. Ujwn touching 
some little globules that still remained yellow and 
li(|uid when he was repeating this eiperiment, M. 
Biot found tliat they instantly became solid at\d 
block. 



DICTIONARY OP ARTS AND 

SCIENCES.* 

Thk Editor and Proprietor of this Mogaxine have 
undertaken the above work, to supply whnt they 
consider has been long and much wanted by the 
artisan, student, and general reader, namely, a 
cheap work of reference, explanatory of the terms, 
apparatus, instruments, materials and processes 
employed in all the Mechanical Arts and Experi- 
menul Sclcocea. The present Dictionary includei 
Architecture, Civil EDginccring^, Practical Me- 
chanics, Chemistry, Manufacturing Processes, the 
Mathematics, Fine Arts, and the whole range of 
Natural Philosophy ; each word and instnunent 
is explained in easy language, and when necessary 
illustrated by a wood-cut. It would ill become tlio 
Editor to eulogise bis own proiluction, but he trusts 
that he may be allowed to give a santple of the 
work, mure especially as it will afiurd him on opfwr- 
tunity of describing some instruments which 
have not nppeared in the Magazine. To do this 
fairly, he will take a word or two on each important 
subject: — 

" Ab«oi.I7tk NuUBEE. In algebra tltat term tit 
an equation which is completely known, and which 
is equal to ajl tlte other terms taken together. In 
the equation f + 5 y x 2 « 30. The 30 is the abio- 
late number. 

* Th\M work !■ now publiibing in Weekly Numbers at \\A, 
and Mnntbly PafU at 7il : eArb pari rnnumin^ ar»<iul SO well 
•scculAd woed cuts. The wbolo (^hnted In Uir brti iitt&a^* 
sod will b* coinplatcd hi 10, or at toost 13 MunUtly Psria. 
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"AcANiiirs. In arctiitecture, on omiimcnt 
which rp£etnblra the leavna of a ylnnt so called. It 
is QiCfl in tlir r.i)utala uf the Corinthian and Com- 
posite orders, unU is said to have been iaCroduL*cd 
into the former by Collimarhujt, an Atlicniivn 
arcbitrct, who was struck with the bt-sutv of tlte 
leaves surroun^ink; a basket, wliidi, covered with n 
tile, had been left so near tbo plant thai the Icarcs 
hAd grown over it. 




*' The preceding cut shows the pUnt in its grow. 
ing state ; the following represrats the front and 
side viewB of the Icafoi an arcbitecturol ornament. 




" JEohipjLR, A baU or veaael in which water 
can be converted into stenm, andwhidi allowing the 
steam to eecape by two opposite oritices, by pipes 
councctfdwitbit, cnrnnmnicales motion to Ibe ball. 
It was iiiveot€d by Hero, and in the origin of that 
mighty iustruuirnt, the steam engine. 

•' A is a cauldron in which water is heated. The 
Bteam ascends thruugh B and C into the ball D. 
escaping by the orificM E E ; of opurw the ball 
roust be supported in such a manner upon the pipes 
C B SB to have freedom of motion around thcra, as 
«a axis, yet that thii part sliall be steam tight. 




** A philosophical to; i^ mode under __ 
it conKists of a small hall uf metal, 
eiccrdiiigl; narrow tube and orifice — i! 
fillcJ with spirits of wine. It is made to b..^ 
by a iipirit lamji held beneath it ; the strun i 
ct>ur»e rUAh out, sometimes to the distanee of 
3 feet, and this bcinij ict fire to produi 
mud beautiful jet of flume. 




** A bail of this description i* (tometirae«i 
on four whreU, which hear also ibe spirit lam 
the ball lie WIfd with water, and thia made t 
th« Biennt will, if directed into the air at thi 
of the rarriftgc, by its munter-artion, im,i 
whole along the table, forming lite first i 
Blcam lucf>motiTe carriage. 




** An instrument similar to the above, 
Urge scale, is used occasionally as a 
increase the draught of a tceaao- 
aUo the alcoholic blow-pipe is upon 
coostraclion. 

"Am Stove. An inclosed fire>pl 
strarted as to admit a stream of air to p 
or through it ; and this impinging 
surfaces is rarefied, carried upwards, 
apartment. There are numberleaa 
this principle, but they all may be 
First, such as admit tbe air to pl\y 
which is heated by a direct 6re. The^ 
the stream of air through a cylinder of ft 
following cut reprcjcnu one of the first 
both in elevation and in detail : — 



-engiDe 



and 




** A is ■ sqnare cnst.iron Iwt. dosed at 
open only at the bars ot bottom, to let 
naUca ; and let in the stroau of air that 
the combustion. Opening also in front witlia 
to supply fuel, and baring a pipe C as a elun 
B is acast-iron caxr, cnllroly surrounding A. 1 
is a drawer hrlow tu catch the ashes. 
enters at bottom between the two cases ; 
upwards, touching tbe onteide nf A, and 
becoming heated, ««capcs tlinmgh tbe top 
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I rtfctilatd the draught of air required 

I I'lrtmrnt, u thrrc U alto ia the front 

La f<^ul4lo thst apprrtunin^ to the fire. If 

pquired to wirm sn opartmeot distuit from 

' ■ "' 'rfve )• pUcrd, a pipe u xffixed 

>\e, instead of the register, and 

J ilic required sitantion. 

irnKiu»copB ii AD instrament invented by 
•cr LrAlie, on the principle of the difTrrentiol 
»mrirr. to indicate cold pulsations of the sir, 
hich Or. Brewster layg is lo delicate, that the 
in the Ffl4>iri rises and fidls with eTery pnssiag 
Tlir mncxed cut (No. 1 .) i^ a rcpreseotntion 
.al iaitrnmenE. The cut. (So. 2,) ia a 
D of il ns propoMd by Dr. Brevritcr. 
iata of a tuetnUic cup, of the ihnpe given, 
of thin hraas or silver, polished on the 
from 3 to 4 iochea diameter. In the 
ia phicrd one of the halls of a JiiTL'rential 
t«r, the diameter of which bait is rquiil la 
that of tlie cup. The other ball is bent 
be as much u podsible out of the wAy, 
f not be subject to a lilce iriflueare. a lid 
to put over iho cup, and only removed 
perimcnt is to he made, The n-ilr ntay 
90^ ibOTe serOi and about 1 j^ below it. 



tbiai 




2 ia the satuc. as tu thr cup, rover, and 
bail, but the tube is airaif^tii, and tho 

II is iiu'luKed in the fuo( ut it. Wlit-n 

UifttruinenC 13 lo be pluL^fci u few feet above 

that it may uot be HfTi'cLrd by terrci- 

lUdn. It nuy aUo be temarkcd, that Lhia 

tt would be of mucli mure general npplica- 

were filed ujHja an axis, or hail a jnint 
the ^MJt, iliat it might be directeJ to ntiy 

part of the heavens, and not uuofined lo 
licaUr impalae* as at present." 

LEPARATION OF FEATHERS. 

futicute Che subject of the mooufActuro 

a name givfii by llic Frcuch 

EfigUsh) to the nrtiian who prepares 

[•f oertaiu birds for ornnmruts to the 

and for military men, and to him 

Aombiues the featliers in variuus forms. 

tiuutent ourselves with deM:ribing Lhe 

of prrparing ostrich feathers, aa most 

pniparcd in the same way. 

quaiiiics are distinguished in the feather* 

:h ; (hose of the uiatc, iu psrticular, are 

)re bcaaiiful. Those upon the bftck 



and above tba wingB arc preferred ; next. Oioae ot 
the wings, and lastly, uf lhe tail. The dovo U 
merely the feathen of the other parts of the body^ 
which vary in length from 4 to 14 inches. This 
down is black iu the males, and grey in the fcutalea. 
The finest white feathers of the feinnle have alwayi 
their ends n little greyish, which lessons their lustra, 
and lowers their price. These fMChers are imported 
froQi Algiers, Tunis, Alexandria, Madagascar, and 
Senegal ; this being the order of their value. 

The $counng pronu is thua performed : — 4 
ounces of white soap, cut small, are dissolved in 
4 pounds of water, moderately hot, in a large buinn ; 
and Clic solution la made into a lather by beitUng 
with rods. Two bundles of tho feathers, tied with 
packthread, are then introduced, and are rubbed 
well with the hands for 6ve or six mtttutes. After 
tliiA souping they are washed in clear water, as hot 
as the hand ran bear. 

The whitening or bleqcbiug is performed by three 
successive opcmtions. 

3. They are imoiersed in hot water mixed with 
Spaniflh white, and well agitated in it ; after which 
they arr washed in three waters in succession. 

2. The fcAthera are azured in cold water conlatn- 
ing a little indigo tied up in a tine cloth. They 
shMijId be passed quickly through thia bath. 

3. They are sulphured in the same wny as straw 
hilts are; they are then dried by banging upon 
cordj, when they must be well shaken from time to 
time lo o}>«n the fibres. 

Ttit* ribtt are scrnprd with a bit of glass cut clr- 
cularty, in order to render them more pliant. By 
drawing the edge of a blunt knife over the filaments 
tlify a»«Mmc the curly form so much admired. The 
hairs uf a dingy color are dyed black. For 20 pouadt 
of Tenthers, a strong decoction is made of 25 ponnde 
of logK-ood in a proper quantity of water. After 
boiling it for G houra, tbr wood is taken out, S 
piMinils of copperas are thrown in; and, after coa> 
'.ittuing the ebullition for 15 or 20 minutes, the 
copper is taken from (he fire. The fcAthen are 
then immersed by hnndfuls, thoroughly soaked, and 
worked about : and left in for two or three daya. 
Thtry are neiLt cleansed in a very weak alkaline lye, 
arid soa[>ed three several time^. A^'heo they feel 
very Hofl to tl»e loueli. they must be rinaed in oold 
wuter, and afterwards dried. White feathers are 
very difficult lo dye a beautifitl black. The acetate 
of iron in aaid to answer better than the sulphate, 
a? a mordant. 

For dyeing other colors, the feather ahoold be 
previoutily well bleached by the action of the sun 
and the dew ; the ead of the tube being cut sharp 
like a tooth-pick, and the feathers being planted 
siagty in the grAss. After fifteen days' eipofeurc, 
tbey are cleared with soap as above described. 

JioM color or jjittJk, ia givea with nffloirer end 
lemon jutcc. 

Deep red, by a boiling hot bath of Brazil vood, 
after aluming. 

Crimson. The above deep red feathers are passed 
tlirniigb a bath of cudbear. 

Frttne de Montieur. The deep red is paaaed 
thrnngh an alkaline bath. 

Blues qf every thade, are dyed with the indigo vat. 

Yelitno : aiU-r aluming, with a bath of turmeno 
or weld. 

Other tints may be obtained by a mixture of the 
above dyea. 

Feathers have some more nsefol employmenta 
than the decoration uf tlie he-ad^ of vromen and 
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lolJiors. In one case, they supply qb with a soft 
eU&tic down oa which we can repose our wearied 
firsmea, and eojoy sweet slumbers. Such a.rr called 
btd fntfbert. Others are emploTcd for writing, 
and these are called guUU. 

Goooc feathers are most esteemed for beds, and 
thej are best when plucked from the living bird, 
which is done thrice a year, in Kpriog, midsummer, 
uid the beginaiDg of barrest. The qualities sought 
for in bed feathers, are softness, chuticity, lightneaa. 
and warmth. Their only preparation when cleanly 
^theivd are a slight beating to clear away the loose 
matter, but for this parpo»e they must be first w«U 
dried either by the sun or a store. Bleaching with 
lime water is a had thing, as they can never be freed 
from white dust afterwards. 

The feathers of the eider duck, anas mollisrima, 
called eider down, posspssrs in a superior drj^rce 
all the good qualities of gooee down. It is used 
oaly as a covering to beds, and never should be 
■lept upon, as it thereby loses its elasticity. 

QrnV/f for writing. These cooiist usually of the 
ieathers plucked nut of the wings of geese. Dutch 
.qiiiUa biTB been highly esteemed, as the Dutch were 
the first who hit upon the art of preparing tbem 
well, by cleariug them both inside and outside from 
a fatty humour with which they are naturally im- 
pregnated, and which prevents the ink from flowing 
freely along the pens made with tliem. The Dutch 
for a long time employed hot cinders or ashes to 
attain this end ; and their secret was preserved very 
carefully, hot it at leogth transpired, and the process 
was then improved. A bath of very 6ne sand most 
be kept constantly at a suitable temperature, which 
tt about 140*^ Fah. ; into this, the quill end of the 
feather muat be plunged, and left in it a few in- 
stants. On taking thrm out they must be strongly 
rubbed with a piece of flannel, after which they uro 
found to be white and traniipareut. Both carbonate 
4kf potash in solution and dilute sulphuric acid have 
been tried to effVct the same end, but witliuul 
locoess. The yellow tint which gives quills tlic air 
of age, is produced by dipping them for a little in 
dilute muriatic acid, and tlien making them perfdully 
dry. But tbii process must be preceded by the sand- 
bath operation. The above ia the French process. 

Quills are dressed by the London dealers in two 
ways; by the one, they remain of their nulural 
color ; by the other, they acquire a ytllow tint. 
The former la called the Dutch methoil, and the 
principal workman is called a Dutcher. He sits 
before a small stove fire, into which he thrusts the 
barrel of the quill for abont a second, then lays its 
loot quickly below his blunt-fdged knife called a 
hook, and pressing this firmly with the left liand, 
draws the quill briskly through with his right. The 
bed on which the quill is laid to receive this pressure 
Is called the plate. It is a rectangular smooth lump 
of iron, about 3 inches long, 1 J broiid, and 2) thick, 
which is heated on his stove to about the S&Otli'' F. 
The book is a ruler of about 15 inches In length, 
somewhat like the patten-mukers* knife, its fulcrum 
being formed at the oue end by a hook and staple, 
and the power of pressure being applied by the 
hand at the other end. The quill, rendered soft 
and clastic by the heal, endures the strong scraping 
action of the tool, and thus gets stripped of its 
opaque outer membrane, without hazard of being 
split. A skilful workman can paas 2U00 quills 
Uirough his handa in a day uf 10 hours. 

They are next cleaned by being scrubbed by a 
woman with a piece of rough dog-fish skin, and 



finally lied up by a man in one qoaiter of bandred 
bundles. 

In another mode of dressing quills, they arc 
steeped a night in decoctlOD of turmeric, to slani 
tliem yellow ; taken out and dried in warm Mnd 
contained in a pot, then scraped by the Dutcbor ai 
above described. The firet are reckoned to makt 
the bekt pens, though the second nay appear mora 
beautiful. 

Crow quills for draughtsmen, as well as awan 
quills, are prepared in the lame way. The quUU 
plucked from well, fed living birds have most elas- 
ticity, and are least subject to be moth-eaten. The 
best ore those plucked, or which are spontaneously 
cast in the month of May or June, because they 
ore theu fully ripe. In the goose's wing the ftre 
exterior feathers only are valuable for writing. 
The first is the hardest and ronodeat of alt, but the 
shortest. The next two are the brat of the fiv^ 
They ore sorted into those of the right and the kst 
wing, which are difTerrntly beat. The heavieaC 
quills are, generally speaking, the best. Latdji 
steaming for four hours has been proposed aft 
good preparation. • 



GENEEUL EFFECTS OF HEAT. 
CRerumed from page 301,aiw2 conc(ufM.) 

Specific H fat. — DifTcrent bodies ate diircrrnfty 
susceptible of the effects of heal. To produce a 
given change of temperature in some, requires a 
greater supply of heat than in others. Thus, to 
raise water from the temperature of 50^ to (he ten* 
perature of GO", will require a fire of ci^cn intensity 
to act upon it about thirty titnes as Inii^ as tu ra;. 
the same weight of mercury through the uatue range 
of temperature, la the same manner, if %arioas 
other bodies be submitted to a like uperimeni, it 
will be found that to produce the same chani^e of 
temperature on the same weights of each, wtll re- 
quire the action of the same fire for a different In^^ 
of time. 

The quantities of beat necessary to prodar« the 
same change uf tem[>eratare, in e<|uat wri^hLs of 
different bodies arc therefore colled the tperifie 
A«a/s of these budies. If 1000 express the •poeiio 
heat of pure water, or the quantity of beat neceasarv 
to raise a given weight of pure water through 1 , 
then '^2 will express the »})ri-ific heat of mercnry, 
or the quantity of heut necessary to raise the a 
weight of mercury through 1 ; 70 will eiprcst 
the specific heat of tin : 80 of silver ; 1 10 of iron 
and bu on. The specific heat furnishes auotfacf 
physical character by which bodies, whether aim 
pie or compound, uf different kinds, may be dSs* 
ting uis bed. 

The lipecific heat of the same body is rh ^ 

with its density. In general, oa the dm 
creased, the specific heat is diminished. 
the specific heat of a body be diminished, siuue « 
less quantity of beat will then nific it through P of 
temperature, the quantity of hnit which if actually 
contains will make it hotter when it is remlrneif 
more dense and colder whenitiiF rctulcred more rarsv 

llcnrs wc find, thatwlirn ccrtiin metxts are ham- 
mered, so as to increase their density, they bccum* 
hotter, and sometimes become rc<l-hot. 

It air be squeezed into a small conipaM. It fa*^ 
comes so hot as to ignite (iiidcr ; and the ditch.«r{e 
of an uir-gun is said to be acoumpaulcd bj « llaab 
of light iit the dark. 
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Oit the uthrr hanJ, iraircspnuJ into an enlarged 
nacc, it becoroes colder. Hence, in the upjx^r re- 
poM of the 1(010(1 ph ere, where tlw air ii not com- 
pfBHSdi lit tenperatun] u mucb reduced, and Uie 
^lA t.,r.>nie« Ml great at to cause, on high moun- 
l>ctu«l snoir. 

> ciAc lieaU of compoonds frequently differ 
;) ihufe of the constituents. If the spedfic 
'<lir» be greatly dinjitiiibcd by their com- 

Mic quantity of beat which they con- 

:bc compound much h<.ittcr thou the 

ire thft rombuiatiuD took place. If. 

.dad, the ipei:ific hent of the com- 

^ ' r than that of the co)n{>onenta, then 

tbe compuuiid wiU be colder, because the heat 

whtcb it cotiuini will be insufficient to anatain the 

mmt temperature. 

Hracr we inTariftbly find that chemical combi- 
oattou produces a change of temperature. In some 
CHc« cnld is |m>duced. bat in roost cases a coaai- 
denhle incrritfc oftemfierature is the reiult. 

PtopMjfvtifm of Heat. — Hcnt ii propagated 
iWoagh apace in two wayii. First, by mdiaLion, 
vhieh ia apparently independent of the preseace of 
matter ; and, secondly, by conduction, — a word 
which expr««M« ibe passage of heat from particle to 
particle of a mass of matter. 

RadiatiOH,— The principal properties of heat are 

10 nearly identical with those of light, that the 

■apposition that beat is obscure light is couute- 

unrfil by strong probabilities. Heat proceeds in 

fUaiirht lines frnm the points whence it emanates, 

incfery direction. These Iin« arc called 

beat, and the process is calltd radiation. 

radiates through certain bodies which ore 

rent to it, as glass is to light. It passes 

tfaroogh air or gas : it also passes through a 

um ; and, Uiercforr, its projiagntion by radiation 

iiitt depend on the presence of matter. In- 

' ' " ^rcat Telocity with which it is propagntfd 

'na proves that it does not proceed by 

-ion from particle to particle. 

Uie rays of brat are reflected and refracted ac- 

miM ir trt rbe same laws aathose of light. They 

in foci, by concave mirrora and by 

These undergo polarisation, both 

nd refraction in the same manner as 

;hl. They are subject to all the compli- 

lODiena uf doubUt refraction by certnin 

ery?tjT» in the same maniwr exactly as rays of light. 

fVfUiii bodies p<»sess imperfect transparency to 

ti" > .lies transmit a portion of the hcdt 

« on them, and absorb the remaiudrr, 

— • which they absorb raising their tcm- 

?■ 

) possess the power of reflecting heat 
tauiiitrent degrt^es. Tliey reflect a greater ur less 
)>»rri.)n of tlic heat incident on them, ubsorbing the 

> r. The power of transmission, absorption. 
< •tiun, vary according to the nature of the 

•-M 'Mid state of its surfare, with resptct to 
■KKithueas, rougbn^si, and color. 

'R.r.y.v nf brat, like those uf lii;lit, are differently 
' le, and the average refraugibility of calo- 
7 la Iras than that of luminous rays. 

l\juivctiOH. — When A body at a high temperature, 
bi thr rintne of a lamp or fire, i^ pineed tn contact 
K.'' "^ re of a solid, the particles immediately 

tt' J tlie source uf hrat receive an elevated 

tr>: , These comiDunicabe heat to the 

ri>a:<^uua« partidca, and these again to particles 
auKc n'Udtti. Thua the increased temperature is 



gradually transmitted through the dimensions of 
the body, until the whole masa in contact with tha 
source of heat has attained the temperature of tha 
body in contact with it. 

Different sabslimces exhibit different degrees of 
facility in transmitung beat through their dimensiona 
in this manner. In some the temperature spreads 
with rapidity, and an equilibrium is soon ett«blisb«d 
between tbe body receiving heat and the body 
imparting it. Such substances are said to be pood 
conductors oihe&t. Metals in general are instances 
of this. Earths tind woods are bad conductors; 
and soft, porous, or spungy fiabstancea, still worse. 

Rfiation» r\f Heat and Light. lneande»ceitce.-~~ 
When the temperature of a body has been raised to 
a certain extent, by the application of any source of 
heat, it is observed to become luminous, so as to 
be visible in the absence of other light, and to render 
objects around it visible. Thus, a piece of iron, by 
the uppUcation of heat, will at first emit a dull red 
light, and will become more luminous as its tempe- 
rature is raised, until the red light is converted to % 
clear whit.; one, and the iron is said to he white'kot. 
This process, by which a body becomes tiiminom 
by the increase of ita temperature, is called iucan- 
de$cenee. 

Therr is reason to believe tlut nil bodies begin to 
be luminous when heated to the same temperature. 

The degree of heat of incandescent bodies is dis- 
tinguished by tlieir color : the loffcst iDcandescent 
heat is a red heat ; next the orange heat, the yellow 
heat, and the greatest a white heat. 

Tbe heating power of rays of light vanes with 
their color ; in general, thoati of the lightest color 
having the most heating power. Thus, yellow li^t 
has a greater calorific power than green, and green 
than blue. 

Hence the absorption of heat from tbe same light 
depends on the color of the absorbing bodiei. 
Those of a dark color absorb more heat than tbon 
of a light color, because Ibe former reflect the leait 
calorific rays. 

Combustion. — There are scTerol subatAnces which 
when heated to a certain temperature acquire a 
strong affinity for oxygen gas ; and when thia 
elevationuf temperature takes placeinan atmosphere 
of oxygen, or jn ordinary atmospheric air, the oxygen 
rapidly combiorj with tbe heated body, and id the 
rombiuHtinn so great a quantity of heat is evolved 
that light and flame are produced. This process la 
called eombuMtion. Combustion is therefore a 
sudden cliemical combuiatian of ctome substance with 
oxygen, attended by the rvulution uf heat atid light. 
The flame uf a randtr or lamp is an instance of this, 
Tlic substance in the wick having its temprrsturo 
rui:>ed in the first instance by the application of 
heal, forms a rapid combination with the oiygen 
uf the NlmoHphere, and this combiudlion is Attended 
with the evolution of heat, which sustains the process 
of comhu^ntion. 

Flame is therefore gaseous matter rendered so hot 
OS to be luminous. There are a few utber subataucea 
bcaides oxygen, by combination with whirih light 
and beat may be evolved, and which may therefore 
produce combustion. Thcae are the snhstonoea 
called in chemistry, chlorine, iodine, and bromine; 
but as Ihcy are not of common occurrence, the 
phenomenon of combustion attending them may b« 
regarded ratlier as a subject of scivntifii: inquiry 
than of practical recurrence. All ordinary cases of 
combustion ore examplea of the oombtoalioo of 
oxygen with a combnscible. 
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Snuatiifn 0/ Htat. — The itdbcs which nre the 
tint mcAiis bjT whirli we learn the presence of heat, 
ate (he moat iDxccurAtR means of entiinating itj 
ipiittittty. An object /fefM warm, whrn it impartji 
beut 10 ut on touching it ; and one object feels 
wnnnrr than anothrr. when it impart* hrat with 
wore abundance or rapidity. On the other hand, 
«n vhjvct Jifeh cold, whrn it abftracta hc«t from ui 
on Taucbing il ; and one object feds colder than 
another, when it abftracta more heat on being 
tuached. 

Whatever imparts heat to us must have a higher 
temperature than oar bodies, and whatever abstracts 
heat mtut have a lower trmptraturr. Hence tiie 
i«iisation of heat or cold is rrlattve to the 
temperature of the human body, and not dependent 
oil the absolute temperature of the body which we 
touch. 

But a good conductor of heat at the latne 
temperature will impart heat more freely, and 
abstract it more abundantly and rapidly, than a 
bad condurtor. Hence a good condui^tur will feel 
hotter or colder than a bad conductor, tliougli their 
actual temperatures be the aame. A mtiltiludc of 
wrong notions respecting the temperature of objects 
which we touch arises from th(iB« ctrruui stances. 

Sources qf Heat. — Theoriea of Heat. — The 
sources from which beat are derived are the 
following; : — 

I. Soiar Light. 

ir. Electricity. 

in. The Condensation of Vapour, and Solidifi- 
cation of LitjuidK. 

IV. Percussion, ComprexKion, and Friet'iou. 

V. Chemical Combination. 

VI. Aaimal Life. 

Two Uieories bsTB been proposed respecting the 
nature of heat. 

1. Heat is regarded as an extremely subtle fluid 
which pemdes all space, entering into combinallnn 
in Tarious proportions and ijuantities with boillfs, 
and producing by this combination the effects vi 
expansion, fluidity, vaporisation, and all the other 
phenomena. 

2. Heat ii regarded as the effects of ■ crrl^iit 
vibration or oscillation produced either in tlir 
constituent molecules of bodies, or in a subile 
imponderable fluid which ptrvadeA them. 



MIGRATION OF BUTTERFLIES. 

Iw a paper read by M. Schombni^ to the Entomo- 
logical Society, on the migration of butterflies 
CPapitioJ, in British Gaiann. ; Mr. S. detailed 
snine curious facts relative to thtr great number of 
buttiTtlifs (of which he could distioguiih three 
kindi) he had observed during his truvels in British 
Ouiiina, at certain seasons. Un one occasion wh(*n 
ascending the river Berbine, a flight of butterflies 
rni*t)tr(l the river from the plains, and all taking one 
coiirset vis., ftom the smith-west to the north-east. 
I'inm romput.itions he then mode, lie is convinced 
that in 9 i hours no less than 17,100 butterflies 
must have passed over a single spot, and that at 
least fifty-three hundreds of millions must have 
passed over bim daring his day'a journey. The 
ciiterpillara of these insects likewise abound in the 
proper season, and creaVc s"**' dcvastiitiou to the 
herbage on which they frrd. The tawny natives 
mix the caterpillars with flour, and moke an excel- 



lent bread, some of which Mr. S. baa rateu ; lHnf 
likewise eat them mixed with the rgga of tha 
turtle. 

The president then made some dbserratioB* OB 
the subject, and Mated tliat migrations of a siaiDir 
character had been notiiril by Sir R, K. Porter, is 
South Araerka, and Dr. Horafidd, in India, They 
have also been obaerred in Switxerlend, and Mr. 
Wcstwood has witaeMed a similar fiictin England, 
after dnnip rntny weather. Mr. Gould, yrho hat 
recently rrturned from Australia, statrd that he bad 
necn a small caterpillar in that country to great 
nambers, covering a space of a mile and a h^ kl 
extent — they afways follow a fertile season, aftd 
especially after rain, when they devour cTory berh 
within their reach, mcb as tobacco, and even the 
vineyards are sometimes damaged by them. Thgf 
are preyed upon by hawks, Mr. Gould having m 
500 on a plain at one time frediing ofl" them. Hv 
has eaten those obtained from the gum trees whea 
roasted, and states them to be good eating— Ihor 
are partaken of by the natiirei. 



MISCELLANIES. 

Ink Prepntred tri/h Prwrian Mue. — This sub- 

Riance, so beautiful in color, which now rivals 
indigo, since it is used for dyeing stlk and wooUcn. 
has not hitherto a proper solvent. The solvent 
employed is a vpge*ahle acid, posseuSng ■ poweifsE 
discoloring propt-rty, — oxalic acid, which is the 
agent which cfl'ects (he solution. In order to pr«- 
pare this ink, which is capable nf taking t^ ' * 

variety of shades, from the deepest bin. 
the tightest cerulean blue, it is neressarj , 
with care the coloring matter with ■ sixth pan U 
crystallised oxalic acid mixed with a little water, so 
as to form it into a very fine mixture ; thrjt to 
dilute it with rain water, slightly gummed. The 
qosDtity of water added should be larger or sma.tlr/ 
arrording to the ebide required. When the solntioa 
U in the least degrrt; coiicrntratrd the iuW is of aa 
extremely deep blue. Unfortunately this ink it 
not secure from the actfon of different rhemical 
agents, stich ns pearl-ashes, &c. The iuventon, 
MM. Stehn and N.ish have, ootwithstaxtding, takro 
out a patent for it. — Inrentora' Atlrocate. 

Actum 0/ Sea.trafer on Gla$». — At a meeting nC 
the Philosophical Sodety of St. Audrcw's, QA, 
Monday, Sir Ddvid Brewster exhibited a bottlotrf 
wine from the Royal George, which hail beeft 
exposed to the action of sea water. Tht.<t Itottle ha 
received from Mr. Lycll, of Kinnerdy, fnr the pur- 
pose of cxaminiog^ the remarkable deoon^r H 
the gloss produced by the action of ^ 
The thin films of gloss which covered ' 
like a silvery incrustration had all the pr 
the brilliant scales of decomposed glas?) [ 
Italy, and produced by nearly 2,000 years' ei^ikmiiw 
to the elements. Upon a careful exan inatjoo 
the surface of thu bottle, Sir David found that the 
Kcoles were throughout filled with veins like thoc 
uf agate, and coincided with the lines in « 'j-^K iif- 
glsH bad been twisted in the mechanicil 
of forming the bottle. The lines in which 
sion of the jurticles of the glass was the ieiiai wto 
the soonest decomposed by the octlon of the M 
water. This curiou* fact disclosed the cause t>f dtf 
<>imilflrly waved structure in the derump<>»cd glasaes 
of Greece and Ronw. — Scuttmian. 
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THE OXY-HYBROGEN MICROSCOPE. 

Thr oxj-hydrogen micnwcope, to attrnctiDgly ex- 
hibited ia the preaeot day, aud oaquefttiooablT^ loe- 
riting all ihe eDcooragemeDt that can poasibty be 
botowed. upoD it by the pron>oters of ntional 
instrnoHon, may be ronsidered as a modification 
of the solar, adapted to receive, and employ to the 
fp^nteat advantage, the rays of an artificial light 
diverging from a central point, initead of the pa- 
rallel rays from ihe ion. Id the year 1624, I>r. 
Birkbeck delirercd tiro lecturer on optical instni- 
tocnta at tlie I»Ddon Mt!chiuuc&' Institution ) in 
one of which he took occaiion to delineate on a 
screen, by meani of a large magic lanlem, repre- 
•entationi of magnified objectc iuteniely illuminated 
by the light emitted daring the combustion of lime 
by hydrogen and oxygen gaaes, and to indicate the 
practicabiUty of applying aucccasfiilly this method 
of UhiiDinatioa to the microscope. About the scjne 
time, ai*o, Mr. Woodward instituted some experi- 
mcnta with the phantaamtgorta, where the light waa 
obtained in the aame way. In theiuterral between 
that and the preient time, Tahotu amatean and 
artisti have vtudiouily exercised their talcnta in 
perfecting the several parts of the initrament, 
which, like the polar, assumes its name from the 
source whence the light re(|aisitc to its action is 
derived. 

An oxT-hydrogen microscope may be dc6ned to 
be 80 instrument adapted to throw upon a screen 
A correct and magnifiud ima(^ of any object, placed 
properly betwfeu the light and lens. Of alloplicAl 
instruments it is the most simple ; the optical part 
consisting of but ft single lens, or if more than une 
H ii only becanse ■ ilDglc leas refracts the tight 
unequally, and tbereby occasions u distorted, as 
well as a colored image, as afterwardi explained. 

If we take a common convex lens, as shown below, 
and plore an object strongly ilhimlnated before it, so 
that an image of it may be projected downwards, that 
image uf it will be an inverted magnified repre- 
sentation of the object. By a little consideration it 
will be evident, that all that portioii of thclightcma- 
nating from the object, which conduces to form the 
fiicciire below, must pass through the aperture of 
1b«leiM — the surplus rays 




bctog tnHrcly obatnirted and cut off. Now, In 
proportion as the picture is enlarged, the btsU- 
hbld portion of the light will be spread over a larger 
nrfsce, and conseqoently the picture wQl be more 



and more diluted. To remedy this de/ket, 
seem that you have only to extend the apt 
the lens by substituting one of a greater ditnl 
H-faich shall transmit an additional cjuaotity of U 
bat, by doing this, the following evik will arisi 

I. The aberration occasioned by the spbc 
figure of the lens will be greatly increased, uu 
Image will be less defined 

II. The dispersion arising from the nneqail 
frongibility of the light will produce a •tuifl 
loring throughout the image. ^M 

III. The aberration of Ihe oblique pencm 
cause indistinctness and color around the eUjp 
the field of view. « 

IV. The image being formed in a caustioH 
and not in a plane, it will not bo distinct w^ 
pnrts 00 a flat screen, with the stnse a^iuaUM 
the instrument. 

To correct these defects, it is necessary to ha 
combination of lenses rather than one only ; 
H-ilhaut (rnttring now into the theory of Icnae*. 
sufficient to sute that such a combinuCion of t 
as the foHowing will be that best adapted tocoi 
tbc three firat, and as to the last, that of the li 

>-H+J 

being equally dear and well de6ned oalj^B 
thrown upon a curved surface, it ia neccflaarr 
one if not both of the lenses should be curred 
the glasses used for a watch, as was explmioe 
treating of cnmera obscura in ^o. I, or else wh 
denomiiinted the Codrington tens, which cooalv 
a sphere of glass or crystal with the equatorial ] 
ground awav as follows : — 

Hi 

Thus, as to the magnifying power for a osH 
instrument nothing Is requisite but a pUoo cm 
giftsii, the flat side being turned towards the ol(; 
Far a better apparatus a combination of two i 
glasses is requisite, and for one still belter a ( 
rington lens — the focos or magnifying power b 
according to the field of view retjuired. diataat 
screen, fltr. 

This is supposing that the light passes iramodls 
from (he bunier to the ohject — but it is evident 
the further light has to travel, the lets intens 
will shine upon any particulsr spot; thrrcfur 
is advisable to condense the light upon the obj 
either by means of a reflector behind the l\ 
or else by a lens in front of it. Each met 
has fta odvocatcfi. In the Figure on our fi 
page we have represented both, and the wl 
•cction of the optical part of the instrument 
be as depicted in Fig. 2 — in which it ia aupp* 
that yon look down upon the instnunpnt, f:r\ 
thereby a view of the screws which rei?al«ie 
focus of the condensing Irns. A is the reflect 
B, the light ; C, the condensing lens ; D, the I 
for the object; E, the eye piece. 

The next coosiderotion is tbt Ught 



and i«|l 



MAGAZINE OF SCIENCE. 



315 



The struotve of Uut put of the >pp*- 
nfcn to this it wen in Kig. I. OX 
vrprfwnt two receiren for gas ; that for 
IIY— being twice Che capacitjr of the 
; being the proportioa ia which the gases 
nind. To each of these receptacles is a 
Itop-cock, to admit Che gas into the small 
ibove them ; this cylindtrr is hollow, and 
fine needles driven tightlj in, so as to 
■nplete and safe osy-hydrogen blow-pipe 
tnictiua of several Iduds of which we 
«go dncnbed. On the top of ttie cylinder 
[ a cyUndricsl piece of lime, about 1 inch 
aa inch in diunctcr, having a hole bored 
iboQgh this is by no means aecesaory, 
be of any shape, and supported in 
Bsanner. It is asually. howerer, 
that the distance between the blow- 
ihe lime may be always ef]uai : and 
especially coDTcoient, because after a 
burning, a hole will bo made In the 
the light thereby impaired — to prevent 
rod which snpporti the lime is made to 
1 by a screw nndcmcath, that a fresh 
tj always be ready, and with little troohle ; 
part which supiwrts the lime ihould be 
dip backwards aod forwards in a tlight 

the structure of Che ozy -hydrogen micro- 

particular management, as well as a 

two ou screens, we are obliged to defer 



EPARATION OP PIGMENTS. 

/rom page 2d0| and concluded.) 



s used En paiatiiig are generally made 
i or ▼egrtable carbon ; but fossil black 
illy employed. 
KarA is formed by calctning the parings 
bitaaoe, left by the workmen's tools; it 
in tone, and transiNireut. Bone black, 
krcpared, dilfers tittle from the last ; it is 
trmer in tone, and may bo ouulc quite 
~^tliB carbonising is stopped ere it ia com- 
lis brown is very transparent, but It must 
in drying oil, or it will not dry. 
[ black has less intensity than ivory or 
ia leas transparent ; and the tints it 
rather blucish. It is prepared by 
a close vtssel the sbelld and husks of 
Rprieots, nats, the cuttings of vines, and 
wood* ; there ia not much difference 
Vts ot these various sorts; that which 
finest, ta to be preferred. In this 
preference is due to the Liege char. 
is easily ground ; wliilit charcoal from 
ts, Tines, and most 6orta of wood, are 
i of their chuticity, difficalt to reduce to 
uf the other colors. 

is prepared by calcining the ahovo in 

raclble, and then washing it in boiUng 

off the soluble salts which it contains. 

ttlor way is prepared the coffee black, 

huiks of coffee ; its pruperties are similar 

WBira LB AD. 
ly white now used in oil painting, is a 
fl of protoxide of lead and carbonic 
callod in clicmistry "the sob-carbonate 



of lead." Prom the various modes of preparing 
it, ariaea a very great diversity In the quailtii** ; 
these are known by the names of ceruse, daka 
white, krems white, and silver white. 

The ceruse made in Holland has long had the 
reputation of being the best in that daas of wliites. 
It is not a very clear white, and is therefore used 
chiefly ia bosse painting, and in priming cloths for 
pictures : it is often mixed with chalk. The Ger- 
man cerose contaitu a Urge proportion of the sul- 
phate of baryles, but the Dutch ceruse of the first 
quality is pure. 

^ake White ja brighter than centwt it would 
even equal that of krems, if proper eare was em- 
ployed in its fabricotioD. U bos the gr«at advan- 
tage of not being liable to adulteratiou : it ti called 
by the colormen ** common white." 

These two species of white are prepared by ex- 
posing plates of lead to the action o( rinegar steam 
and carbonic acid. For this purpose, earthen ves- 
sels, either glazed or hard baked, are employed ; 
slips of wood are laid across these, and the lead in 
plates, or spiral forms, is placed upon tbem, so as 
not to touch the liquid which fills the bottoms of 
the vessels. These pots are then ranged in lines, 
close together, upon a bed of stable dung. Other 
lead being placed as tiles upon those pots, some 
plauks are laid over them; ou these is placed 
another layer of dung, and on this another range of 
pote ia planed, covered with lead in like manner ; 
and thus it proceeds until the pile is six or ei^hc 
feet high, aa the localities may permit. To prevent 
the beat from becoming too powerful, openings »rii 
reserved in the layers, at proper distances, through 
the mass. These are usually close, but opened 
occasionally to examine the temperature : whrri 
that ia too high, a current of air Is allowed to pa^u 
through, until the heat is brought down to the 
standard required, which should not exceed lUJ 
or 112^ Pahr., at the most, unless it msy be 
towards the close of the operation, when it is only 
required to dry the carbonate which hai becu 
formed. 

lo about six weeks the pots arc removed, and 
the laminie which cover them have become bard 
flakes, which, without further preparation, is the 
flakci white of cummerce. The spirals are unrolled, 
and flakes of a smaller and mure brittle nature are 
drawn from them . These arc ground in water, under 
borixontal grinders ; the produce is then washed, 
and allowed to settle ; the water is drained off, until 
the deposit has acquired a thick consistency ; it is 
then put into conical pots, and dried for use. 

This is the way in which the Hollanders prepare 
tlieir ccru;ic. Its want uf brightness arhics from a 
small portion of the metal not being thoroughly 
oxidiied, and also from the use of litter which 
throws out vtipour-s. hy which the oxide is darkened 
as it is formed. This disadvantage may be obviated 
by u^ing moi.itened straw, or common ton, for the 
couches : the M-ikea will then hare a brilliant 
whiteness. 

Krenu White. — The addition of ft substance to 
furnish carbonic add is quite requisite in this pre- 
paration ; but the heat of a Stove is substituted fur 
that of stable dung. The leaden plates are exposed 
in this procers to the united vapours of vinegar and 
carbonic acid gas in deal boxes, the bottoms of 
which are made secure &om leakage by varniah. or 
tome resinous liquid. The leaves of lead are abont 
the thickness of tliu 12th of an inch, are arranged 
in a zig'Zag form upon lathr, lupported by a strouger 
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piece of wood placed across the interior of the box. 
The Imtm arc isolattcd from each other, nrnl distant 
from the aarface of the vinegar about 3 inclir«. 

To profiure the carbonic acid, the ariion of which 
is requisite in making white lead, a certain propor- 
doa of the lees of wine, or tartaric nrld, is added to 
the Tinegar. 

The Iw-ica arc then closed, and placed upon a 
square tiilic containing warm air. Tliis is carried 
arouod the workshop, nod brings the tempernture 
up to 100° Fohr., but mast not ^ beyond this 
jMMDt. otherwise the vinegar would evaporate too 
rapidly, and much of it would he lost. 

In about rifl:een dhjs the boxes may be opened, 
and if the process hu been well conducted, a qusn- 
tlty of carbonate should be collected eqdnl to the 
quantity of Dict;il employed. 

Bat u the wliite lead obtained by this op«ration 
hns not the hardness of that obtiiined by the Dutch 
method, It need not be ^ound, tmd Is made ex- 
tremely fine by a very simple apporatos. This h 
eomposed of a large box, divided into nine eom)>art- 
jienL', dpcffiislng in depth ; the flakes are put into 
the highest divinon. beiag separated from the metal 
that boa not been altucked ; water ts then turned 
on from a reservoir placed aboTC the casr, und the 
nuisfl 15 well stirred with a stick. The water soon 
flows orer. nnd runs into the semnd division, then 
into the tliird, and so on to tlie iiintb. 

It is supposed that the particles of white drawn 
off by the water Bre finer in proportion tu tiie dis- 
tance they hnve been carried ; therefore the deposits 
In the lowciit divisions are of the best quality. 
The divisions are then emptied of their content* 
into large rats ; tliu white subsides in a little time, 
and, when drained of its liquid, h ]iut into porous 
earthen vases, the square shape of which ft retains 
when dry. This drying takes pl&ce in the same 
•tove where the metal was converted into white lead. 

Krems white is the brightest white that is used 
io oU : it hsi rather less body than flake white, 
because tlie jiarticles ore much finer: an equal 
weight nf krems will coTcr a much greater space 
than flake white. When newly prepared, It gives 
out a strong smell of vinegar. 

The mode of miking the white is qnite different 
in this process from what it is in the methods just 
described. The ceruse i* prepared very quickly, 
by foriiiiug a precipitate, with rarbfinic gas, in a 
supersaturaled solution of jirntoxiilc of lead. This 
■olution is prepared by agitating, In a cold state, 
litharge and distilled vinegar -, when this mixture is 
sufRcientiy concentrated, it is passed through a 
current of carbonic acid gas, which unites with the 
greater portion of the dissolved oxide of lead ; the 
precipitate is coIlcttcU, washed carefully, and then 
dried for use. The liquor tlonting on the top b 
Titular, still holding in solution some prot-oxidc of 
lead, which, being charged with more litharge, gives 
a similar precipitate, having lost nothing of its 
power, llie carbonic acid employed is drawn from 
Ignited charcoal, and, ere it is used in thesoiiitian, it 
is washed in n Urge quantity of water, by which 
means it defiosila completely a quantity of ashes 
and oily hydrogen gas along with it, which would 
blacken the a;nise. 

White lead is used only in oil painting, and oven 
then it becomes blackish; and would at length 
return to the color nf its dull metallic state, if it 
were not preserved by o couch of rarniah from the 
action of hydro-»uI[ihareoiu vapours, which fluat 
evnsut3t}y, mort or less, in the utoiosphcre. 



White lci*d should, tberrfore , netvr be ON 
distemper painting. Luckily M. Thenard haafi 
out a method of realoring them to chcir orii 
whiteness, though darkened by contact with h) 
sulphureous vapoura. That eminent rhrmitt 
constilted some years ago upon the means of rr 
uig to their orig^al whitenesa the black i 
whir:h hod formed upon a valuable drawing, ti; 
changing of the white lead. He had jost termia 
his eiperinsents upon the oxygenated watei 
which he was the discoverer. Among the W 
uses of that water, he had ascertained ita pow 
instantly oonverting the aalphnret of lead into 
phate of lead, which is white, l^e <>^ 
practically ; and touched upon the I 
the drawing with a pencil dipped in wi ,-,;, .,. 
nated water, and immediately rettored it to its 
mitive state, without in the least alteiin^ 
brownish tint of tiie paper. 



ORGAN STOPS, 



ptaoR 



A coMPLKTS organ has nsually three seta 
of which the middle one is for the great m 
the lowest for the choir organ, and the oppef 
(which seldom eilends lower than F or G I 
middle C) for the urell. 

The principal stops io the great organ are. 
diapait*mt; the principal baring been orig:inal 
called, not by organ players, but organ boil 
who, finding it cocvenient to make this their i 
dard for tuning the stops by, (it being a I 
between the diapasons and fifteenth secqohil 
Sc.) might give it that name. The diapasons 
therefore he considered as the two unisons 
foundation of the whole mixture, and mut a) 
be drawn, no other stops being to be used wtl 
being joined with tltem, though they may thcma 
be used alone, and each without the coi 
the other. 

The open diapason, so called from 
being oyicn at the Cops, ia the loudest of the 
but tlie bass pipes being generally slow insjattl 
it is usual, as well to assist it in that respect, 
strengthen it, to join the stopt diapason wi(h it 
pipes of which are generally stopt with wo 
ptuga at the tops, on which account they arc ■ 
toned, and but half the length of tliose of 
diapason. 

The principal is tuned an octave above 
sons, and is occasionally joined to them, 
strengthen, aa to render them more brilliantJl 

The twelfth, so called from being tuned tl 
notea above the diapasons, (or a fifth ti.> the | 
cipal) most never be drawn witltout the three I 
going stops, and also the fifteenth with it, « 
being higher than the twelfth, the effect of tbe 
cession of fi(ths, (between the principal uidtwt 
which would be intolerable without the Site 
above,) is thereby qualified, tiie octaves heiog gr 
predominant, whilst at the same time the \m 
enrichea the mixture, so that neither of 
stops should be drawn without the other. 

The aeaquioltem which is a coni)>«uml 
sistingofS, 4, or S pipes, (acc-ordjiig to the 
and scheme of the organ) to each uotc, tunvi 
3rda, Oihs, and SLhs, so that every note is o com 
chord ; to prevent any mischievous effect . 
which this stop must never be used without the 
preceding stops, or at least the diapasons and | 
cipat to qualify it. This mixture is sufici«i ' 
ever the full organ ia directed to be 
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HCOnpAny dw cbornl parts of sernces and aiiUiem&, 
Ib cAtbednla. ^'here bowerer the church or con* 
\M prenj large, the cbonu nuy be nuLde 
-r^ loudisr br drawing Uw nixtore or 
hi ^ (Ujo cooMstd of two or man ranks 

d I :Ti\ia than thoM of the «ew|aialtera, 

« Uui i[ ''Kxiiii only be used in addition to that 
Mop. Tbfl next decree of aof mmtauon ii mado bj 
IHAf th« Inimpet ioattrad of the furniturt:. Thia 
dap, m hm It don not render the organ too power- 
M ivt tike ToicTR, alwajrs iinproTes a* well ai in- 
VHM* thcchonu, ai bjr bring in uniaon with the 
•^a/taooM* it tftrcogtbens the rouadatiuu, and thereby 
■fdAAci Uiv 3rda and 5tht in the te^iiuiaitcra, &e. 
if Wnfefing them less predominant. 

S» Uut tliert may b« Ave difTereut kinds of the 
IhU mrf,»t\ QMrJ. viz., the fles<iniBllera (with the fire 
prr<fdirte «tops) — 2d, the furniture added to the 
>■ • ,f I ilrfrm.— 3rd, the tntm]>et added instend of the 
iiiii.t .1.-^. — lib, the trumpet and furniture both 
•Idal. — And Stb, the cUrion adde<l to the whole. 

The comet is also a compound stop, haring 
*•- - ■•■^ to a note, tuned something like the 
-a ; but ni it ii only a half, or treble 
light never to be used in the fuU organ, 
with the diapasons. Ic may be proper to 
I, that when the trumpet isaied as imtCative 
tnunpet, it is then only joined with the 



imly 



-r^an, (vulgarly called the chair organ) 
^ of the following stops, viz. 
TTu, -. ., lipasons, which for want of an open 
Sspasuu to draw with it (the bass pipes of which are 
lou Urgr and powerful for a choir organ), may be 
joined nith the duLciana, which, though the pipes 
alsu open, aud in unisoa with it, is yet much 
uid ((Ofter tban the open diapason; it is 
»cld>.)m carried down lower thsn the gamut. 
ip (u iU name implies) has a peculiar 
of tune, and may be used quite alone. 

Hate of which the pipes are stopt, and in 

■aboo witb the principal, but softer. Thin is also 

Kwpmtlr nscd alone, (as an imitation of the com- 

li^ciilct) but is more properly joined 

•'*n, which two itops (with the duU 

U...4 ... ).» .-^re) are the proper occumpaniuient 

{■ Mk> or verve parts of antbems, the princtpRl 

brius *'>o loud for that purpose, except when the 

- outteudy, and retjoire to be led. 

;i>suon, which is in unison with (he diapa- 

Sua, 4iLd dulciana, with which only it mui4t bt; 

johied, when used as b fsiiry »top in vuluntaries. 

^ - • organs have a voi humane, or ercmona, or 

M. as it is Bometimea called, instead of a 

winch stofiB should only be (i>>ed with thL' 

I. I with whitiithey orealsQ In unison) and 

n- ^tll choir organ, asthebasaoon may ; tbe 

r two being very roughaiid disagreeable. 

opa of the organ remaining to be 

>.M^ ri'" <i, •■< the swell, the usual stops in which are 

the (MO diapJisoDS, which when used idone produce 

aiiu-ii iiw- r.iMir effect as the dulciaua in tlic cbotr 

fer^ re. therefore generally joined at least 

«: . i|»aL The most beduti/ul »top» bow- 

iliK nitXi are the hautboy and trumpet, 

' ■' Kig m iiaisou together, uisy be iu<»ed 

ri'MM ^'llglJf or both together, but alwayit with the 

4i*(i«»i>o«. To the whole of winch maybe added 

Mil -' ^hich altogether makes what is called 

tj<' 

I • ^ ' '■'' described tlie several stops of ttie or- 
pn, U may not be ainiss to observe, that the trum- 



pet, vlsrioD, bauoon, hautboy, vox humane, aiul 
cremona, are called reed itnps, on account of the 
wind passing into them througl] a small braea tube. 
(called the reed,) to which is fixed a thin piece nf 
brass, called the tongue, by the vibratioa of which 
their peculiarity of tone is occasioned. 



INFINITE DIVISIBILITY OP MATTER. 

Obskrvation and experienoc prove that all bodies 
of sensible magnitude, even the most solid, consist of 
parts which are trparable. To the practical subdi- 
dirision of matter there seems to be do asaignsble 
limit. Numerous examples pfthcdiviiion of matter 
tu a degree almovt exceeding belief may be found 
in experimental in({uiries instituted in physioal 
■cieuce ; the useful arts furnish many instances not 
less striking ; but, perhaps, the most coaspicuoua 
proofs which can be produced, of the extreme 
minuteness of which the parts of matter are suscep- 
tible, arise from the eouslderalion of certain paru 
of the organised world. 

The relative places of stars in tbe betTcns. at 
seen in the field of view of a telescope, ara narked 
by tine lines of wire placed before the eye-glass, 
end which croas each other at right angles. The 
stars appearing in the telescope as mere lucid points 
wiihouc seusibie magnitude, it is necessary that the 
wire» which mark their places should have a. 
corresponding tenuity. But these wires being 
magnitieU by the eye-glass would have rendered them 
inapplicable to this purpose, unless their rest dimen 
tioDSwere of a most uncommon degree of miuuteoess. 
Newton succeeded in determining the thickness 
of very thui Umins of transparent substances by 
observing the colors which they reflect. A soap 
bubble is a thin shell of water, and is observeil tu 
redect different eolors from diJTerent port:* uf its 
surface. Immediately before the bubble bumts. a 
black spot may be observed near the top. At this part 
the thickness has been proved not to exceed the 
2,500,OOOth of an inch. 

Tbe transparent wings of certain insects are so 
attenuated in their structure that 50,000 of them 
placed aver each other would not form a pile a 
quarter of an inch in height. 

In the manufacture of embroidery it is necessary 
to obtain very fine gilt silver threads. To accomplinh 
this, a cyltndncal bar of ailvcr, weighing 3t)0 
ounces, is covered with about 2 ounces of gold. 
This gilt bar is then wiredrawn, until it is 
reduced to a thread so fine that 3-iOO feot 
of it weigh less than an ounce. The wire 
Is then flattened by pasting it between rollers under 
a severe pressure, a process whieli increases 
iU length, so that about 4000 feet shall weigh 1 
ounce. Henoe, one foot will weigh the 4000th 
port of an ounce. The pro}>ortion uf the gold to 
the silver in tbe original bar was that of 2 to 360, 
or 1 to IBO. Sinee the same proportion i.t preserved 
after the bar bos been wirc-dmwn, it follows that 
the quantity of gold which covers one foot of the 
fine wire is the IHOth port of thc4000thof anonnce ; 
tUat is, the 7'20,0OOth part of an ouuee. 

The (juaiitity of gold whicli coven one inch of 
this wire will be twelve timet Itai than that which 
covers one foot. Mrnoe, this fjilanlttT will be tbe 
H,G40,0ti(>th part of an ounce. If this inch be 
again divided into lOU equal ports, every part will 
be distinrtly visible without the aid of microccopea. 
The gold which covers thii smalt bat visible portitm 
is tbe 864,000,000th port of «a ounce. But wo 
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may proceed eveii furtb^r ; thii portion af tbe wire 
lOaf be viewed by a microscope wliicli mi^ifin 
500 times, to that the &00th part of it w^ill beoome 
visible. 1q this maaDcr, therefon*, an ounce of ^Id 
may be divided into 432,000,000,000 parte. Each 
of these parts will posse&s oil tbe chancten and 
qaalitiea which are found in the lurgest iiiBBsei of 
tne metal. It rcuins its solidity, the texture, and 
color, it resistfl tbe aame a^ots, and enters into 
combination with the aame substances. If tbe gilt 
wire b« dipped in nitric acid, tbe silver within the 
coating will be diisolved, but the hollow tube of 
gold which surrounded it will itiU cohere and 
remain suspended. 

Tbe orgaouted world offers stiU more remarkable 
examples of the IncoucdTable subtilty of matter. 

The blood which Hows in tbe reins of animals is 
not, as it seems, an uniformly red liquid. It con- 
BtstJ of small red globules, floating in a transparent 
fluid called temiH. In diflereot species globules 
differ both in tigtire and in magnitude. la mun 
Kod all animals which suckle their young they are 
perfectly round or spheric^. In birds and fishes 
they are of an oblong spheroidal form. In tlie 
human species, tbe diameter of the globules ii about 
tbe 4000th of an inch. Hence it follows, that in a 
drop of blood which would remalo suspended from 
the point of a tne nretUu, there must be abont a 
million of globules. 

Small aa these globules are, the anima] kingdom 
present beings whoae whole bodies are still more 
minute. Animalcules have been discovered, whose 
magnitude is such, that a uiilliun uf them does not 
exceed the bulk of a gniia of «and ; and yet each of 
these creatures iit cumpuved of members as curipiisly 
organised as those of the largest sjiecics ; they have 
life and spontaneous motiiiu, and are endued with 
«enae and instinct. In the liquids in which they 
live, they are observed to move with astonishing 
•peed and activity ; nor are their motions blind 
Oad fortuitous, but eridt^ntly governed by choice, 
and directed to an end. They use food and drink, 
frnm which they derive nutriliun, and are therefore 
furuiabed with a digestive npj)aratus. They have 
great muscular power, and are furnished with limbs 
and mosclea of strength and flexibility. They arc 
susceptible of the same appetites, and obnoxiuus to 
tbe same poasiuns, tbe gratification of whicii ia 
attended with the same rcsolts as in our own 
■pedes. SpalUnzani observes, that certain animal- 
£wea devour others so voraciously, that tbey fatten 
and become indolent and sluggnsh by over-feeding. 
After t meal of thiit kind, if Ihey be confined in 
distilled water, ho as to be deprived of all food, their 
condition becomes reduced ; they regaiu their siiirit 
and activity, and amuse themselves in the pursuit 
of the more minute animals, which are supplied to 
them ; they swallow these without depriving them 
of life, for, by the aid of the microscope, tbe one has 
been observed moving within the body of the othrr. 
These singular appearances arc not matters of idle 
and cunou.i obatrvalion. Titey Icsd us to inquire 
what parts ore neccasary to produce such restilu. 
Moot we not conclude that ihe$e creatures have 
heart, arteries, veins, muscles, sinews, tendons, 
nerves, circulating fluids, and all the concomitant 
apparotus uf & living organised body ? And if so, 
huw inconceivably minute must tliose parta be? If 
a globule of their blood bears the same proportion 
to their whole bulk as a globule of our blood bears 
to uur magnitude, what powers of calculation can 
give an adequate notion of its mtnuteuess ? 



MIGRATORY FISH. 

Or all migrating animals, particnlar kinds of 
make tbe longest joumies, and in the greotecC 
bera. The multiplicatioo of the apecies 
procuring of food, are the prindpal motive* 
migration of tisbes. The salmon, a fish 
makes regular migrations, frequents the 
regions alone. It is unknown in the Medite 
sea, and in the rivers which fsU into it both 
Europe and Africa. It ia found in some 
rivera of France that empty thero»elvrs in' 
ocean. Salmon are taken in tbe rivers of 
chatka, and appear as far north as Greenland. 
mOD live both in the ocean and in fresh 
For the purpose of de|Msiting their spawn 
quit the sea in the month of September, and 
the rivers. So strong is the instinct of mi 
that they press up tbe rivers with amazing k< 
and scarcely any obstacle is lufficient to i 
their progress. They spring, with great 
over cataracts of several feet in height. I 
leaps, they spring Atroigbt up with a strong 
Ions motion, and do not, as bus been vnteariy 
posed, put tlietr tails in tlieir mouths. When 
6nd a place which they think proper for di 
their eggs, the male and female unite their I 
in forming a convenient receptacle i»' *'■ ■ '■ - 
the sund, which is generally about 
deep. In tliis hole the female dry 
and tbe male his milt, which they arc aaul to 
carefully with their tails ; for, after 8{>awniag 
toils are deprived of skin. Tbe eggs, when 
turbed by violent floods, lie buried in the 
the spring, and they are hatched aliout the ei 
March. The parents, Iiowevcr, after this im 
office has been performed, hasten back to thi 
in order to cleanse themselves, and to recoTer 
strength. Toward tbe end of March, llie yo 
begin to appear, and tbey gradually increase lo 
till they acquire the length of four or ftve lochck 
and are then colled smelts, or kwouU*. A 
beginning of May, all the cun^iderabit 
Scotland ore full of »aImon*fry. After lU, 
they migrate to the sea. About the middle of 
the earliest of the fry begin to sppcur again 
rivers. At that time lliey ore frum twelve 
teen inches long, and gradually augment, 
number and size, till about the end of July 
beginning of August, when they wrigh from sii to 
nine pounds. This is a very rapid growth. But s 
genileuiau of crtJit at Warrington iufonnrd Mr; 
Pennant of n growth still more rapid. A salmuii, 
weighing seven pounds and three •quarters, w« 
taken on the 7th day of February. It wa» mai 
on the boek, fin, and tail, with scissars 
turned into ihe river. It was retaken un the 
of the following month of March, and 
weighed seventeen puuudti and a half Tttc sewton 
for li«hing salmon in the Tweed begins on the SUCIi 
of November, and ends on Old Miuharlmas-day. 
In that single river, it is computed that oo less than 
2OB.00O, at a medium, are annually caught, whtcb* 
together with tbe products of many other nven n 
both sides of Scotland, not only afford awbot<MHMi 
and palatable food to the inhabitanU, bat ftm^^H 
incousiderable urtitle of commerce. ^^^ 

Herrings are likewise actuated by the migrating 
principle. These tishes are chiefly cuufinrd tu ihr 
northern and temperate regions of the globe. Tliry 
frequent the highest latitudes, and ore oometimcs 
found on the norlhem cootta of France. Tbey ap. 
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shoaU on the coast of Americn. u far 
^■^roIiiiA. In Cheeapeak Bat there is an 
ion of herring ; and Mr. Catesby 
tiiat thcT rnver the shores in such 
« -I* to become otfimAJTe to the in- 
The great winter rendeavous of the bcr- 
thio, or near, tlie Arctic Circle, where 
aereral awnths, and acqaire itrrngth 
f wealteneil b; tlie fstipiBa of apawoing, 
migratioD. In thnt« aeas, insect food ii 
abundnnt than in warmer latittides. They 
ration suuthward in tlie iprin^, and 
Shetland islands in the months of 
y. Tbtiae, faowcTer, are only the 
of the immenae ahoal which arrires in 
(Tlieir approach is reco^ised by psrti- 
aocfa as the appearance of certain fiabesi 
>iunt>er of birds, as j^annets or soUd geese. 
the shoal to prey upon the herrings, 
main body arrives, its brcndtfa and 
t as to change the appearance of 
If. The shoal is generally dirided 
_ of liTe or six mile* in length, and 
r in breadth. Their progressdre motion 
kind of rippling or amall nndulntioos in 
Tbcy sometimes sink and disappear for 
minnCes, and then rise again toward 
When the sun shines, a variety of 
and beatitifal colors are reflected from 
In their progress southward, the first 
(hey meet with is from the ShetJauJ 
Here the shoal diridei into tn-a branches, 
akirta the eastern, and the other the 
and filt ex'ery bay and creek with 
Those which proceed to the west 
after visitiDg the Hebrides, ivhere 
is carried on, more on till they are 
ptcd by the north of Ireland, which 
em to divide a second time. One division 
ibe west, where they are scarcely perceived. 
)n lost in the immeasity of tlie Atlantic 
The other division goes into the Irish Sea, 
Is nourishment to many thousands of the 
ct. The chief object of herrings migrating 
d is to deposit their sjiawn in warmer and 
V seas than those of the frigid zone. 
dnct seems not to be prompted by a 
of food ; for, when they arrive U|K)u our 
key are fat and in fine condition; bnt, 
turnJDg to the ocean, they are weak and 
i. They continne in perfection from the 
me to Che beginning of winter, when they 
deposit their spawn. The great stations 
rring fisheries are off the Shetland and the 
idaods. and along the coast of Norfolk. 

ona and herrings, there are many 
serve a regular migration, as mack- 
ptlchards, Sec, About the middle 
pilchards, which are a species of her- 
ngb smaUer, apfiear in vaat shoals off the 
Camnall. When winter approaches, like 
they retire to the Arctic seas. Though 
allied to the herring, it is not incarloua to 
that the pilchards, in their migration for 
' spawning, choose ■, warmer latitude ; 
of Britain, the great shoals never 
north than the county of Cornwall 
ialands. 

n>t b€ eontinutd,j 



REMARKS ON COMETS. 



I. WHETncRdocomctssMnewithtbeir ovm ni 
light, or derive their light from the sun ?— Tliiaw • 
qneation about which there have been difTereut 
opinions, and at the present moment it maybe con- 
sidered as Btill uudeCermined, though the probability 
is, that la general, they derive their light from the 
same source as the planets. It appears to have beoi 
the opinion of both Scbrocter and Hervchel, that 
tlie comet of IBl 1 shone by inherentlight ; and tho 
rapid voriationa which have been observed in the 
brightness of the nucleus, and the coruscations of 
the tail, are considered by some as inexplicable on 
any other hypothesis. It is likewise supposed that 
certain phenomena wliicfa have been observed in the 
the case of faint and rarefied comets, tend to corro- 
borate the same position. For example, Sir J, 
Her«chel, on September 23rd, 1632, saw a small 
group of stars of the I6th and 1 7th magnitude 
through the comet of Biela. Though this group 
could have bccm effaced by the most trifling fog, 
yet they were visible through a thickness of moro 
than 50,000 miles of cometary mattttr ; and there- 
fote it is supposed scarcely credible that so trans- 
parent a material, affording a free passage 10 the 
light of snch minute stars, eould be capable of ar- 
resting and reflecting to us the solar rays. On tho 
other hand, it has been objected to this opinion* 
that comets have appeared as dark spots on the disk 
of the snn : that their light exhibits traces of poia- 
risation; and that they have been occasionally ob- 
served to eJthibit^Aoief. M. ArsfO remarki. that 
*' on the very day that any comet shall appear witi 
a dif linot phose, all doubts on this sidiject will havu 
ccBsod." But it is considered doubtful whether 
any decided phoMe iios yet been perceived, althoa;' 
Bomo observers were ted, from certain phenomena, 
to infer that something like a pliaae was presented 
to their view. It is found that all direct li^t con- 
stoutly divides itself into two pointa of the sams 
intensity when it traverses a crystal possessing the 
power uf double refraction ; reflected light givei, 
on the contrary, in certain portions of the crystal 
through which it ii made to pass, tiro images of 
nne<|ual intensity, provided the angle of refleotioa 
is nut 90° ; in other words, it is polarised in the 
sot of reflection. On this principle, M. Arago 
pointed ont a photometrical method of determining 
whether comets borrow their light from the sun, or 
are luminous in themselves. On the 23rd of Octo- 
ber, 1835, having applied his new apparatus to the 
observation of HaUey's comet, be immediately saw 
two innages presenting the complementary colors, 
one of them red, the other green. By turning the 
instrument half round, the i-ed image became green, 
and r/ce tcraa. He concluded, therefore, that the 
light of the comet, at least the whole of it, is not 
composed of rsjs poeaessing the property of direct 
light, but consists of that which is polarised or 
reflected specularly ; that is, of hght derived from 
the sun. These experiments were repeated with 
the same rrsolt by three other observers in the Ob- 
senratory of Paris. 

2. It appears to be a remarkable fact in respect 
to comeu, that the real diameter of the nebulosity 
increases porportiooably as the oomet beeomtt dia^ 
taat from tlie sun. llelvelius appears to have been 
the first who made this observation ; but it seems 
to have been overlooked, and even an opposite 
position maintained. As the tails of cometa increase 
in length as they approach their perihelia, so it ww 
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gen«nUy coosldflred thst the nebaloiiUfs follawed 
the Mme Inw ; bat the abM!rTation<i which have 

ilitdy been made on Biela'* com«t have confirmed 
flie obserrationa of HelTelias. On the 28tb ol Oc- 

itober, 1826, Uus comet was fotrod Co be nearly three 

:ttmos farther from theaun than on the 24tb of De- 

ib«r, or in the proportion of l'46t7 to 0'5419, 

in October its diameter wus about twenty-iix 

greater than in December or in the proportioii 

*1Bi 79*4tDS-l; that ii. its solid content! on the 
tth of* October were ]5,H(K> timrt grejiter than on 

'fte 24th of December, and the rmallett rise of the 
comet eorreapooded to its least distance from the 
■an. M. Valx, of Ntmea. and Sir John Herschel 
have attempted to acronnt for thia circnmituice on 
very difTermt pnnri;>lr», bat neither hypothesis 
appears to be «4ti9r(irtory. 

3. Whether ■ cumet may ever corae in contact 
with the earth, and produce a concuaaioD ? — Aa 
more in orbits wluch form extrandy eloo' 

legated ellipses; as they move in all inB{;inable di- 
rections i at the? travflfse almost every part of the 
•olar system in retaming from iht. furthest ver^ of 
their excursions ; as they pi^netrate within the in- 
terior of the planeUry orbits — even within the 
orbit of Mercnry, and cross the orbits of the earth 
and the other planets, i7 » not impottihU that a 
eomet may come in contact vrith our globe. An 
kpprrbcnsion of such an event produced a oon- 
■Iderablc deg^ree of alarm on the Continent at dif- 
ferent periods, partimlarly in 1773 and 1332. 
Bnt when we consiiler the immense cubical rpace 
oeotpied by the plancury system in which the 
ooMtts DMTe, and compare it with the small 
rapfirina of theae bodies; and when we take 
into view certain mathematical calculations in 
reference to the snbject, the probability of a shock 
from a oomet is extremelv small. " Let oa tnp- 

Kae," says Arago, " a comet of which we only 
ow thai at lu perihelion it is nearer the aun 
■re, and that it» diameter is omt-fourih of 
of tite earth, Uie CAlcolation of probabilitiea 
that of 2H1, 000,000 of chances there is only 
OM imfivorable. there eiista bnt one which can 
produce a colUdion between the two bodiea. As for 
the neAeJofify. in its moat general dimensions, the 
wifavorable cbiLnoes will be from tirn to twenty in 
tlw aatae numlxT of '^81,000.000. AdmtttinR tlien, 
Ibr a moment, that the cometA which mnv xtrike 
the earth with their nndei would annihilate the 
whole human race, then the danger of de«th to 
eaoh iadividital. reanliing from the appesrance of 
■a awbiovw comet, would be exactly et|ual lo the 
riak be woold mn tf in ea ara there was only oac 
aif«le white ball of a total number of 281,000,OM 
baUs, and that his madwnirtnn to death would be 
Ike invritaUe aonavqMiws of the whito ball being 
prodoced at the first drawing." 

4. Another qaeation occur* on this subject — 
aamely, whether any comets have ever fallen into 
thasttA? It was the opinion of Sir Isaac Newton 
Ifctt ODO pwposs for which oovirta aiw destined is, 
ta reendt the sob with frssh fuel, and repair ths 
ion of his U|ritt by the straaai 
avsry way fnm that laanlosry ; 
> eoaa vary aaar Iba aaa in 
HBaaa ««al ovan tiau with so nurh 
tnm bis sIsMepKare as t« abala tbetr 

fores; by tha <miI dlariMtton of 

wbinb. lh« esBtripeUl povar. orgrvviution towanb 




Che sun, would be so 
into hi> body. On a eiarifar pri^rlalf. 
poses that the comet ol IMft, «4dn av 
n«tr the body of the ana, Mast bswt 
to his tnrfaee at that tin* Ibaa at itt 
apparibons : thst the dscwasv h Cfar 
the orbit will runtinar 
to iu point of PcrihdioB i cad tftal ** M 
nate its carwr by hUlBf apon Ibc 
■cknowledgca, that ** from wmt \ 
densities of the vahooa strain of IW mi% 
sphere, of that of the eoaet of \m 
time of its rerolntioa, it will ha 
calcoiite after bow ouuiy ages tbU 
event is to hsppan;*' anri bo 
' ' the annals of as^foamny do oot 
to attppose the pim to ua oee«rv« 
evant moot the ongia of frrrtTThal 
we hafo no direct evideoee Aal sarii ■ 
ever taken phoe, or that it vtor wtL 
too little of the physical iiiiiistllalfcsw 
and of the natnre of coasta. to ha aUe 
that the falling of a comet Mo tU i 
actually recruit the laialiinas aisilsa d 
outer surfare is roayesad ; Ibr wo' ho*s 
beliere that there (s UtHs or M sm^ 
the node in vhidi »« aappty oar Ana 
fsgola, sad that by whieh tha Mitr %M 
snd prassrrad ia Its ptktea ^%w » '■' 
it is fbood that bodAta, par£atariy Is 
electric scales, uy be nwdwiid lamlaoos 
addition of any extraaooas body to tbriti 

MISCELLANIES. 
Vm o/CAhridf ^ LuM im Jliaisi 
Hf FirtMh PaM.^ln thm nam mkitk tetolo 
mitted to the sirlnn nf the AliwWe, iVi ■ 
planks three feet la ll^Elb ^ laa l» himM 
ihnc planks Is ipraal soaie b* rilgblli aaifl 
The hay is sprinkled wttbeUoHda.aBiMbi< 
days, taking care lo keep tba 
deoomposing aetion of the onboiAr ar^ to l 
causes the chloiioe to exuilo Irasa < 
lime, which. bfib« dUKisod ia fkt 
the smell of pahit. U the dssp Is 
absorbed at lbs aaaatfaae; paaaiMl i 
isplaoedon platea or la 
chloride of lime or of 
which, baring aa ai&nity to 
water from the ateMsphera 
Tbe aaao rtoalt najr ba ai 
eUoriaa. The opcntloaisa 





wsyaa ■ 

aot nqain tba an or 
iotasfB pataot fcs 
azphnn Iba hsariiigs aad 
will be found to bs snore 
than lbs af oi|i li»l< nibmy 
ind prafcnfals to Iba repa i 
Railway.— Cb«r«ar. 
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ELECTRICITY. 

{Returned /rtim page 275.) 

It ii Mid by those who dmy Iho matcrialitj of the 
i'lrctrtc fluid, thnt it is onljr the BgtUttoo of the 
»jf which prodaces the effect, anil tbnt tbu com- 
prewion of tbr air came* those ii^nitini; cflcuta uf 
tbe floid, which we shall presently olhide to. Tu 
confute this optoion bjr (Kwitivc experiment m«y be 
difficolt, yet an appeal to the r(':i&on n-tU soon show 
the ineorrcelncM of tbe opinion ; look at the 
lightning and then sny, can those mifrhty effects be 
orcasiuned by any roiopression of tbe air, which 
tbe mind can conceive, and even fiipp<»in&: that the 
ur would be thus comprctaed, how immetise mOAt 
be the jMwer whic-h cnold thua comprcM it. uid 
what is this power but tbe electric fluid ; besides 
tilt*, electrical appearances can be produced in a 
Tacaum, the motion of the fluid, also, ii incon- 
ceivably more rapid than tbei|nickeftt mutioo of the 
air that we are acquainted with. WTe appear ihttt 
warranted in a!>snniing that tbe electric Hnid is not 
air. Is it fire? I^t Uf compare them. 1. Fire 
will inflame combustible subatancca, so will elec* 
tricity. 

Rx. 59. — Canton' t Pho^phorut It/uminateii. — 
Take aome of the powder of Canton's phosphorua. 
Mid by means of a little tpirita of wine, atiok it all 
OT«r tbe in«ide of a clean glass phial, then stop tbe 
phial, and keep it from the light. To illumiuate 
this phonpboruB, draw Mrreral strong spark:* from 
the conductor, kccpini; tb« phial about two or three 
inches frnin tbe sparki^, ao that it may be expufcd 
«iO their light -, the phini will af^rwartU appear 
Imninons, and remain so for a cnnsidrrable time. 

Ex. 60. — Cnt out in pasteboard, or aoft wood, 
tbe figure of a rresccnl or any of tbe planeta ; 
«oYer (his rquttly with the white of an egg. beat up 
till it is qni'e ymootb, over which sift the phosphorua 
throurrh h fine lawn sieve, then let it dry, and blow 
off all that is not fixed by the egg. To make the 
experiment, plme- the object in the commuaicattOD 
between two dlret'turs, and discharge tbe jar, when 
the whule will hei-onie beautifully Inminoua ; care 
miut, however, be taken to hold the directors at a 
little diatiince abore tbe pboapbonu, for if it passes 
through it, the whole of the powder la the track of 
the fluid will be turn off. 

JSJr. 61. — Plact- a small key on the phosphoras, 
•ad discharge a I^eyden phial over tbe pho«phorua, 
and then tbrnw (he key off from it, and when it is 
exhibited in the dark, the form of the key and all 
its wards will b« |»crfectly seen. 

£j*. 62. — Phonphorv* Untamed. — Hold upon the 
point of a wire a small particle of phosphorus, and 
take a strong and sudden spark with it, the phos- 
phonii wiU be inflamed ; or stick a piece of phos- 
phorus on a piece of sealing wax, and pass a shock 
from a Leydrn jar tbrou];h it, the phosphorus will 
burst into a tlurre. 

Et. 63. — Instead of the phosphorus in the lost 
cxpehmcnt, substitute a candle, the wick of which 
has juat been blown out, and which hag a long 
snuff; upon passing tbe shock, tbe candle will be 
relight^Hl. 

Ex. 64.— ro Ftre Ether, or Spirita qf Wme.-~ 
Heat the cup. Fig. 1, then puur a small quantity 
of spirits of wine into it, and flx it by its handle to 
the end of tbe prime conductor ; or fire the Bpirits, 
and blow them out a few minutes before the experi- 
neot la made « Uke ■ spark through the midtUs of 



the ladle wiili ■ braM ball, and the tpirita inB I 

firrd by it. 

fill. ijj. — f)r, let tt peraou oo 

iosnlated etool, and connected «> c 

doctor, Itold tbe enji wiih spiriiv 
let A j-eraon on the floor lake a sp - -k 

and (hey will be fired. The ex[ '■ 

n|ually well, if the peraoo on the Hour holds 
cup, and the insulated person takes tbe sparL 

Ex. 06.'— The foregoing experiment 
agreeably diversified In tbe following manneCt 
one elecLrified person, alaiiding on an 
stoul. bold the spirits ; let another pensoD, 
aUo un an insulated stool, bold in Lu hand 
poker, one end of which ia made red hot; be 
apply the hot end to tbe spiriu, and even 
it in them, wiihuut firing them ; but, if be 
foot on the floor, be may f«t the spirit* on 
either end. 

Ex. 67. — The spirits cannot be kindled 
inptilated person ; because, as tbe eli 
cannot e^cape through him to th« a&rtbij 
incapable oi drawing a spark cofficientiy 
inflame thetc. 

Ex, 68. — Wrap round one of the balls of 
discharging rod some tow. let it lie loosely, 
when tied on dtp and roll ft in powdcnai 
di.<v;hargc a l^eyden jar «-ith ibis discharger ^i 
when the rosin will be inflamed. 

It liaa btrn said that Uieae, as well aa 
experiment!) of a similar nature, may be 
by supposing that the electri<i fluid, in Ita 
through ibfair. condenses it so much, aato 
beat enuuf^h To inflame theae combustibles ; 
endeavour to ffbow that the air is scarcely 
at alt, and would not pruduiv tjie effect &f it 
If tbe air were condensed as the fluid 
the positive to the negative aide of tlie apj 
it would be condruAed at tliat point only, 
suppose two eltctric fluids. ru>-hing towai 
meeting rorb other, the cotir\iBsion, and 
quently tbe condenfiaiiuu, conid only take 
some point between tbe extieme end, nt 
which appear to he the ca«c; aj, howi 
experimenta may be rnritxl, there does not 
to be any reason to tbiuk that tbe iol 
take« plact- at any one point of tbe i 
circuit rather than at any other point, beatdca 
when tho inflammation of air and bydnifSll 
takes place, tbe interruption of tbe nrtttil 
extremely minute, and the air in a mncb 
quantity, so as to diminish very much the 
bility uf thi< assumption. 

ILf. CD. — Make tiome hydrogen gast by 
some naibi, sulphuric acid and water, in a 
bottle, and catcb the gaa wbieh riae« in • 
Ainiiiih this with a pipe, a common pipe ' 
a cork will do, and after having procured 
Rtrong soap suds, blow some bladdera. As 
ascend, bring near to them a charged nd 
conductor, wTurn the bladders will be i 
producing a flash of light ; as thete 
very rapid in their ascent, »q as oftea to 
operator, they may l>c inflamed before tlu^ 
detached from the pipe by holding tbem ma 
charged conductor, being^, of course, carcfol 
cut off communication with the bladder* by 
the Gtop.cook between them. 

Ex. 70. — Hydrogen Pistoi and Catnom, 
senled in Figs. 2 and 3. These instnimt 
tubes of brass, barfly at one part of tbem in' 
of a tooch'bolo, a plug of glmu or tvofj. 
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vMiU* «f which nitift a wire, with a ball on the 
pajl. ind fl point on the ianer «ide, it m very 
diftfttire from tlir outrr cas«, ao that when a 
in ^vtn to the )>all, it will pass dowD the 
and from Uir end of it through the gM, to 
tHiM without, in iu paauga through the imall 
n inflimini; the gu. The iDtemal 
re is leen lu the dotted Lioea of the cetitre 
Y^. 6 ; the lines withtnaide of the vases in I'ig. 
the dottml Line of the cannon, Fig*. 2 ; and atill 
explicitly in (he pittol, Pig. 3, A repreicnti 
jostnimctit and thowa it in its complete 
I B in its details, the brass tube being 
ed from one end, and the cap, or thimble, 
defends the glass tube and ball from the 
In this fi^re, F is the boll which takes 
tpark ; G E, the glass tube containing the 
irlre G ; DC, two wrewB by which the various 
f«na of (he instrument are fitted togeiher. 

Kr. 71.— 7>^ f^li Mp Pitfot. — Apply the iniwith 
nf It,,- niatol to the opening of the bottle, aod the 
I and inflammable air will mix together, 
the fortiKr heitiff heavier Ihaa the latter will 
dfsoend i keep the pistol in this situation 
•econds, then remore it, and rork the 
If the pidtol is hvhl too long over the 
le. aud is entirely hlk'd with influinmable air, 
tt wifl itot rtplode, to remedy this, blow stroagly 
isrfo *he mnxxle of the pistol ; this will force oat a 
quantity of the inlUmmi^le air, aud oc^taaioo a 
f|iiaatity of coruaion air to enter the pistol, which 
vill thrn rea«lily explode. 

Rr, 72. — Ta Firw lufimmmnhtr Air. — Brinit (he 
ball of the pistol whi4*h ia fhiir,^ed with inflamirmhle 
air nrar the prime coniJuctdr, or the kuob of a 
charged jnr; the sjwrk which pusses between the 
end of the wire G, and the piece D, Fig 6, will fire 
tke tnflftniruable air, and drive the cork to a con- 
atdtrrvM'* distance. This sir, like all others, rNjuires 
ll ) .jithcr of comnoon air, or else of vitnl 

an it to hum ; hut, if it is mixed with 

'ity of Cf)minon air, an exploBioii will 
)in«ning the elertric spark through it. 
• recommends a pistol made in the 
iug tniinner, to those who wish to make 
imebtj on the eiplufion of hydrogen and 
gen. Of with known qiinntities of comuiua 
niff ftfld hydrogen. It eonsitts of a brass tube, 
•boat une inch in diameter aud six inches long, 
to one exlremtty of which a perforated piece 
«f wood Is securely htted ; a brass wire, about 
ignr inches long, is corered, except its cndR, hrst 
with sealing was, then with silk, and afterwards 
with atsaling was again. Tliis wire iato be cemented 
(n the perforation of the wooden piece, bo an to 
project about two incbea wiihin the tube, the rrst ik 
on the outside ; that ptrt of the wire which is 
within is bent, so as to be only about the tenth of 
an inch from the inside of the brais tube. 

An instrument such u this forcus part of the 
spparstuM, Fig. 6. 

Ej- 73. — The Mttfftc Kflset. — Thii amusing piece 
of appsrstus it seen in No. 4. Tlie structure is 
tridieatly upon the principle of the electrical pistol. 
Ttfr tici rawj have each a hollow brass chamber at 
-'. of the side of which is cut away in the 
t'> «how the wire witlunside. The wire is 
^Miwards through the entire *tpm, mid 
li the chain at the bottom. To n-c 

-M.. -. J l.'icm in the same way as the piftol 

loaded, with hydrogen gas, and curk tlieni up ; 
■lUr which, cunnect the tops together by a chain, 




as repreacnted ; aJao lat the dioio P be atUched to 
tlie disobarging rod, and the chain N to the outside 
of II charged jar, upon making ihe disilmrge. The 
rtiijd wilt pass up the stem of tlie vase connected 
with P, {>iM out at the end of tlie wire. acrose> to 
the side of the ahftnaber, setting firu to the gas 
withiu and thioning out the curk. It thence 
priM.'erdB by the chain to the outer caw; of the other 
ciutniher to the point of its wire, inflaming the gas 
in the other vue, aud downwariU oat at tlu Uutt 
along the chain N. 

if the chain nt top be changed to a wire a mile in 
length. «o that the fluid may pass the whole of thut 
diataoce, yet the rapidity of its motion is such, tliHt 
the two chambers of gai wiU explode so simul- 
taneously, as to be heard hut as one report. A 
variety of this experiment, and which occosiona 
considerable ajnuMiuent, Is made by asicing a person 
to hold the vases one in each hand ; whcu the dliuvk 
is |ia.<^srd he will of course feel it, as it uiU pass 
through his arm;), and being aocompanird with a 
loud report, it will, thuugh trifling in itself, mostly 
occasion considerable alarm to the person receiving 
the shock, and ei)ual amusement to the byc-stondera 
who know that his alarm is groundl^s. 

£«r. 71. — Firing/ Gunpowder and Pomder Ilointe. 
— The firing of gunpowder by electricity has been 
already fully explained Id No. XIX. Vol. I. The 
subject is here alluded to to show the close analogy 
between eloctririty and heat, and to point out the 
apparatus called a powder house, and which is 
represented in Pig. b. The house itself is supposed 
tu have one side rcmoTcd to show its intcmst 
Etnicturc. It 19 made tif vevcn pieces of wood, so 
united together l>y hinges, that when tlie powder 
wilhinside is inrtnmed, the wliole of the sides will ' 
fall down flat with the table. A represents nn irory 
cup filled with very dry gunpowder, having a wire 
through each side, nnd ncdrly meeting in the middle, 
a shock Is passed fruui P through a piece of wetted 
thread B (this is nhM)IutiIy nece^cary) then through 
the powder, and out again to the chain N. 

K.r, 7h. — The Vhmn Ulnminalrd. — Form an iron 
chain by cutting wire iuto lengths about iko inches 
each, and turning up the ends, link une piece to 
another; hang this nround a room by silk strings, 
and pass a shoL-k stong it, when it will appear 
beautifully luniinous at every link of the chsiu, 
ap{>earing like a cuutitmed lin« of the must brilliuut 
star-like sparkf. 

Ex. l^.^Virinif a Btnddtr of Giti.—?\g. 7 
shows an arrnn^cinrnt for this purpose, together 
with ionic other experiments we have above aUaded 
to, P If, wlwTi- tlic tluid enters; it passes to A aa 
this ii hung upon silk, or sup]>ortrd by a glass rod, 
the fluid cjinuot pnsH round the elbow at the top (o 
B, but will strike through the cundle ; if tltc wick 
of the c»Ti<lle bus bten previously soaked in ether, 
It will be lighted. The fluid then passes aluug to 
D, down the wire, in the glass tube, into the 
bladder^ across the points of the wires withinside 
(influming the gax). and up the other tube to D, 
along the seooud wire tu E, down the piatnl, which 
is miide precisely like one of the magic vnses to the 
outer tube P, and thence to the nutAide of the 
b<>ttle. .K pint bottle charj^ed is (tuitc euough for 
any of tUc abiive experiuienLs, and Uie gas may be 
indiimrd by the suiiUest possible spark. Space 
will not allow other illustrations iu the present 
paper, but the subject would be very incooiplete 
did we not brierly allude to some other analogies 
between electricityand heat ; it will be romnrkcd then, 



MAGAZINE OF SCIENCE. 



2. VLmt ii prodoced by friction, so ii dectrictty. 

3. The best conductors of beat &re bIm mostlj 
the best conductors of electricity. 

4. McCoU are melted by heat, and alio by 
tiectricity. 

Notwithitandinff this strong; analog between 
heat of fire and the electric fluid ; yet there are 
•ome rircuin stances adducihle, which appear Ut 
contradict oar poritlon, and as all who are desirous 
of knowted^, ought to consider both siJes of the 
question, it becomeo as not to neglect them ; there- 
fore it must be obscrred — 

lat. Tlie electric fluid has a strong scent which 
simple heat has not. 

2Dd. Ad inrreaBe of heat produces an increase 
of fluidity ; bodies charged posititely are not thereby 
rendered flnid; so 3rd, a depriration of the electric 
matter which a substanre may contain, does not 
cauMi the same congelation as that occasioned by 
abstracting caloric from tt. 

4tb. Caloric not only heats, bat expands bodies ; 
the electric fluid doe^ not produce these cH'ects. 
However long a snbstance may be electrified it 
neither becomes hotter to the touch, nor more 
eit^nded in dimensioni. 
^. 5th. Nothing at all an&logoui to the nature of 

^^H electrir«l attraction and repulsion can be discovered 

^^^ in heat. 

F 



PHOTOGiSSIC DYEING. 

BY M. tAPOL'UAILLB. 



A DTKK, at Lyons, has for some years past been 
endeavouring to bring to perfection a mode of dyeing 
silk« and cotton by solutions of metals alone, 
without tlie addition of any coloring matter. He 
found tbe solution uf gold to be the best adapted 
fur this purpose, and though he by this means 
contrived to produce o beautiful lilac and violet 
tint on the silks, they were not durable, and the 
expenses of such a mordant as a solution of gold 
induced him to discontinue bin experiments. The 
plan he pursued was that of priHluring or deepening 
the tints to be obtained by exposure to the light, 
therefore It may br properly called a pliotogenic 
prf>cc?s. Though M. Lapouraille did not sueceed 
to such an extent as he desired, he still cooccircs 
the plan capable of being carried into efi*ect with 
great advantage; and for the purpose of directing 
attention to tbe pract^ss, and of assisting others who 
may wish to pursae tlte experiments, he has given 
the foUowiog account of those he instituted, with 
the results : — 

•'In one-third part of hydrochloric acid and two 
of nitric acid, 1 dissolve fine gold. I pour some 
distaied water into a vessel. I add to it a few drops 
of the solution of gold, and then put in my silks. 
Whether the silk be dressed or ondrcsaed, the effect 
is alwnys produced : but the color is more beautiful 
in whitt: silk that boa been dressed. After the silk 
luu rrmained ten mioutes in the diluted solution of 
gold, I squeeze it* and put it to dry without 
Washing. Tlie color th*t the silk has taken is a 
bright straw color ; no change is perceptible on tbe 
first day ; and, in the shade, not any on the second ; 
but when exposed to the son, the silk assumes 
various colors, altemoting from red to yellow and 
lilac ; and by this variation of color forming changes 
of tints that ditiappear when removed from the sun. 
Vnfo. tunately these lints are neither beautiful nor 
pciTuanciil Iteyond ten or twelve days at most. 



Arirr this time the grey lilac, almost whitCf color 
that the silk assumes in the shade has only a alightly 
redder tinge when ex|toaed to the ann. bat the 
varying lints are lost. In order to obtaha lilac as 
well as violet color, the acid muat be otriMTtMi 
from the silks that have gone through the aolatiiMi 
of gold. They are then exposed to the von, and la 
a shorter or longer time, according to the power of 
the ran, a very fine lilac is obtained; in summer 
one hour is long enough, but in winter it reqoijrs 
eight days, fifteen day>, and sometimes evan a 
month. In a camera obscura 1 have obtained very 
pretty tinges of lilac in ten minatea. To procure 
tints as deep as violet, it is requiaits to put the 
sitk already tiogtd with Ulac again into the diluted 
solulitui of gold ; the color is not destroyed — it ts 
renderi-d more bright. It is dried viihuttt btrisig 
wHitbrd, the acid u afterwurdit extracted, and it is 
expiixrtl tn the Ann ; in a few hours the tint becones 
twice sR strong, and by repeating this process fts« 
or t\x times a beautiful violet culor 16 obtained. 

" On pxper and on cotton, lilacs are obtained la 
thr same manner, but the color is not so deep SAtt 
isupon^filk. I have kept silks for three ycsut 
dipped in a solution of gold. They bad only s 
slight tinge of grey lilac, almost white, but aflrf 
extracting the murd.-iut and drying tbe silkf in the 
sun, ] have pn^luced a very fine lilac twenty tifaes 
deeper than it wot before. AU the lilac or violet 
colors which are obtained by the snlntion of gold. 
become red when exposed to the sun, to artiAdal 
lijclit. or to a solution of alkalies ; in tbe shade, «r 
in contact with acid^, Ihey become bluet in Lbeatr 
they are unchangeable.— /nren/urs* Adwoeaie. 



GUM. 

Gum is a transparent and sligbtIy-yellowi»h sub- 
stance, having a conchoidal fracture when cnn^-rdf, 
and limpid and colorless wh^n dissolved ; it ii so* 
luble in rold wnter, nnd »ttlt more so in botlog 
waUT ; it does not ncquire a blue or purple color by 
the action of iodine ; it is insoluble in alcohol, ether. 
the acids, ood tbo alkalis, and consequently lb 
solution is coagulated by them and all the inorgnle 
aabatanccs tb^ attract water strongly ; it is con- 
verted into sugar by ll»e action of sulphuric acid, 
and into miUic, oxalic, and often also mucic aad bf 
tbe action of nitric acid ; in fine, it is QOt firrmeuU* 
ble even with the addition of either oogar or gluten. 

Gum if found in larger or smaller masses cosfrx 
on the outside and generally concave and lutllou 
witliin, on L-<ertain shrubs whose sap veswla tnpv 
abound in this product, which accordingly conervCet 
on the surface of the bark through which tt malM 
its way hy raising it up and tearing tt ; and \\ h 
detected by anslyitis in vegetables wherever thert is 
an organ to be developed. 

Since gum circulates in the snp, it must be nU 
dent that when it concretes around (he fierarea of 
bark it will envelope in its sobaLnncc the debris of 
the textures which it has distended and torn, si 
wetloa the numerous salts which circulated along wrUb 
it in the sap vessels. Hence it is also evident Ihit 
when it is treated by reagents it may present acet*' 
sory characters, varying according lo the prcaead 
or tbe absence, the nature, the quantity, and the 
diOerent combinations of all these different "^ - 
Bubstancra. If these charsctera were cou>: 
specific, we must suppose almost as mnuy ^] 
gum as there are veget«blra submitted to anaiyu*. 
Chemists have fotind this method eaaier tbaa te 
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«nrii>ri^ the Ubor of inquiring into the c&nsei that 
pr'^llnr<fl) Uiese ai\:tdenc*l difference. 

r IIS to to (peak, tho pluitic iab«tAnc<* of the 

<, Now, u the textares, before they finally 

atutn the conaUtence which cbaracteriae* them, 

{mjU from the primitiTe state of perfect fluidity 

all the gradations of a tendrncy to ttrganite, 

wt tan»X eJtperC aoc only to find some ^ms more 

ch&n other*, but also to imd in the same 

very SfvaC differences of solubility, and eren 

■on or le« roasiderable fragtucuts of cutnpletcly- 

fv 

rol consi derations are applicable not 
■itts of reagents, but alao to the ele- 
' n% of the gams. 

:mi; the word Spfcit*, then, to designate 
U»' auuK wUicb are obtained from different vegeta- 
Uo, II is only meant to expresa a peculiar nssem- 
Usfe of characlcn which arc fordga to the mb- 
ttiBwitaelf, 

FIRST SPK0IK9. 
Otan* of Starch. — ^The gum of starch is the solu- 
bb nbstance of fecnla deprived nf the property of 
hfine colored blue by iodine, either by roaatiog 
or by prolonged exposure to the air. 

The soluble rabManoe of feonla may be regarded 
Mgnm in the porest state. Roasting and spouta- 
oioas decern poaition, while they deprive it of the 
jiroji«rtT of being colored by iodine, seem to modify 
jti constitution slightly. Accordingly diluted »ul- 
phunc acid doea not change the gum of roasted 
feenla in angar; and the fubaoetate of lead and the 
farfbsJon of galls da not precipitate the gun) of Hpon- 
tttflcmsly-decnm posed starch, although dolatioo uf 
barytct aligbtly troubles it. But rotating w>ju!d 
eommunicate the furmcr of these negatirG charac- 
ters to poanded gum arable ; and as to the latter 
vc must not forget that, during the spont-incoiis 
deeom^position of starch, there is a production of 
siij(ar land uften of ammonia more or \f»* nomhuiKil, 
aulj*i&ricea which it it very difficult to sfpurate 
entirtU from the gummy matter. 

Nitric acid does not chanj^ it intn mucic acid. 
This circumstance ronstitules the ptiuc)[Mil dilTe- 
b«twe«n it and gum arabic. 

BBOOND SPKClKl^. 

Otnm Arabic and Seneffal. — This gum exudes 
the Acacia Vera, the Acacia Arabics, nitd tht* 
Aibvjim Senegal. It is in rounded mammcllstcd 

■1 hollow within, transparent and slightly 

ydlowiah. 

tt t> slowly diaaolved in cold witer, becoming at 
krv, mpv : and, when the solucioii is completed, a 
vr- - Is found at thi: buttoui of tliK 

^- I ditriit»l thruugh tfit liijuid by 

«g).»w-,... ...i^...^., It lc*s transparent, ai'UT which 

il4oc* not cumuli^teiy recover its Hrr.pidity uiilss 
hf ftllration or by clarifying, by which ihuji« debriii 
vc rrmoTcd, or b; expoving it Tor a slort time to 
a trtaprr4turc not fiir removed from 32". and 
carefully dec--iiUinir. 

WUrn subjected to dry dislilUtion it yields 
««fTiO>ita. and yet it« soUition Is not alkaline; the 
«Ni<iiQiii« mii>t (bercfiire br in it in the state of salt. 
Isy tor)aer.k ion it yie'ld» 3. of nhIics iu 100. and 
Ihai, ••hes <ire formed uf rmrt/nna/e qf lime and a 
m«Jt i^MhMitj ni ph'tuphait of time and of inm. 
fi . .I.>cs not effi-rvcficc with acida, the 

\%„. - iathi&hUteof comhtniition iu it. 

■i^poscit th<«t it it ill the stute of ucctate 
lit u not coutbiued with the texture, 
pncipitatcs it from the solution of 



gum, u docfl alao ■ulphnric add. This latter pre- 
cipitate aitsumca the form of small needtos of inl- 
phate of lime risible by the microscope. 

All these orcnmstances lead to tha aupposttioa 
that there may exist in gnm arabic different species 
of saline combination! lusceptible of being destroyed 
or modified by incineration. It would, then, be 
very illogical to attribute to the intrinsic nature of 
the gum, rather tlian to the presence of these mix- 
tures, the different precipitates which it is capabta 
uf prodacing with various reagenla. It might be 
objected to this principle, that gum preapitatcd by 
oxide of lead leaves no ashes on incineration ; but 
this objection diiappeani when we recollect that 
gum cootaioB indetenninste vet^ctable acids, which 
would be decomposed by incineration, on the sup- 
position that the oxide of lead bad separated them 
from the bases with which they were combined. 
These principles beii\g once luid down, 1 proceed 
to say that gum arabic is coagulated as the soluble 
substance of fccula is, by borax, and by potash, and 
that this coagnlum, if it has not been loo long 
exposed to heat, is rc-dissoNed by acid« and by 
supvrtnrtrute uf potash ; thai the sulpbaU of iron 
precipitates it in the form of an orange coogulun, 
which is insoluble in cold water, bat soluble in 
cold water, but soluble in acetic acid or in potash ; 
that the chloride of iron precipitates it in a brown 
grlatioous mass ; and, finally, that it is precipi- 
tated by nitrate of mercury and silicate of potash* 

Ic remains for the new method of investigation 
to ascertain the true origin of all these re-actions. 
With respect to the common theory, according to 
which tlkese different precipitates are viewed as 
atomic combinations of gum with bases or adds, 
inaj form a mbject of future rntisideratinn. 

Prout found that gam, as well as fecula and 
wooily matter, raij^^ht be represented bjra coaibinn- 
tion of one atom of water, provided it had been 
previously perfectly dried. The elemcntAry analysis 
of Goy-Lussac, Bertelius, and Suueisure. agree 
pretty nearly with this statemcut, except thatSaua- 
sure found in it a portion of nitrogea of which the 
other chemists did not perceive the imHllest traces. 
Here. howeTer, a difficulty occurs, and which, in 
this case, operates in favor of Saussure's analysis. 
Gum, by distillation, gives ammoniacal productA. 
yet its elementary analysis indicates do nitrogen. 
We ma<t necessarily conclude that our methoda of 
aualysiti disjoined from theoretical cooiiidcralioui 
are not sntficient to meet the demands of science. 
it is not, however, the leas necessary, on this 
account, to rnmpare the resulta obtained by the 
authors mentioned. 

Rlementary Comptmtion (\f Onm Arabic. 

Cftrtx^n (isy. H)dtA Nilro. 
Gay-Lussac and Thrnard, 42.'iU &U.H4 G.93 

Bcrwlms - . 42.6S 50.9S G.37 

Haussure 45,84 48.26 5.46 0.44 

(T^ be eontinued.J 

MANUFACTURE OP PENCILS. 
The word pencil is used in two senses. Itslgnifics 
cither a small hair brush employed by pninlen ia 
oil aud water colors, or a slender cylinder of black 
lead or plumbago, either naked or inclosed in a 
wooden case, for drawing black lines upon paper. 
Tlia lost sort, which ia tlie one to be considered 
here, corresponds neariy to the French term crayon, 
though this includes also pencils made of differently 
colored earthy compoutioos. 
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The beat bUck-lnd pencUi of thb country nre 
fbrmrd of slender paraUJBlopipedSi cut out by a tai* 
from aoixBd pieces of plaubngo, which have beeu 
prr^ously caJdued in cloH rcMtrla at a bright red 
heat. Thrie panUelopipeda are gvnemttjr iocIaBed 
in caaei made of cedar wood, though of tac« T«arf 
they are also used aloae, in pecnliar pencil-cues, 
under the name of ever-pointed pencils, provided 
wiLb an iron wire and screw, to protrude a minntc 
ponton of the plambago bejond the tubular mcLallic 
caae, in proportion as it is wanted. 

In the year 179At M< Cont^, a French gentleman, 
well nrqnainted with the mechanical arts, invented 
an ingenioas prooeas for making artificial black-lead 
pencils of superior quality, by which he and his 
■DCcetsof and aoo-ln-taw, M. Homblot, have realised 
Urge fortunes. 

Pure clay, or pipe-clay coataining the smaUeat 
proporLion of calcareous or aiUceoo* matter, ia the 
aobatance which he employed to give a^rcgation 
and solidity, not only to plumbago dust, but to all 
sorts of colored powders. That earth bss the 
property of diminiNhing in bulk, and increasing in 
hardnefs, in exact proportion to the degree of heat 
it ia exposed to, and hence may be made to give 
every drgree of solidity to crayons. The cUy Is 
prepared by diffusing it in large tuba through cle^nr 
river water, and letting the thin mixture »ettte fur 
two minutes. The supemstant milky liquor is 
drawn off by a aypbon from near the surfiicr, go 
that only the finrHt piirticlea of clay are tranKrDrrt'.d 
into the second tub, upoa a lower levtl. The 
aedtmpnt which fulls very slowly in this tub, is 
extremely soft and ptasti<\ The clear w^ier being 
run o(\\ the deposit is pUced upon a linrn filter, 
and sUowed to dry. It is now ready for use. 

The plumbago must be reduced to a fine powder 
in an iron mortar, then put into a crucible, and 
calcined at a heat approocbiug to whitenC7i. The 
action of the fire gives it a brilliancy and Mf^ness 
which it would not otherwise possess, and prevents 
it from being nffrctcd by the clay, which it is apt 
to be in its natural state. The less clay is mixed 
with thf ptumbn^o, nud the less the miiture is 
ealcined, the sufler are the pencils made of it ; the 
more rlny ia used the harder are the pencils. $iome 
of tlie best pencils made by M. Cooti!, were formed 
of two parts of plumbago and three parts of clay; 
Others of equal parL«. Tliia composition admits of 
Indefinite variDCions, both as to the shade and 
hardness ; Bdventagcs not possessed by the native 
mineral. While (he traces may be made as black 
U those of pure plumbago, they have not that 
glistening aspect which often impairs the beauty of 
black-lead dmwings. The annie lustre may, how- 
ever, be obtained by increasing the proportion of 
powderod plumbago rel itively to the clay. 

Ttie nistt'riiils hitvint: been carefully sifted, a Uttle 
of the clay is to be intxril with the plumbago, and 
the mixture is to be triturated with water into a 
perfectly ui>ifurm past^-. A jiortion of this paste 
nay be teited by calcination. If on cutting the 
iodnrnted mass, parlit-les of plumbago appear, the 
whole maaamustfor Oirthrr levigated. The remainder 
of tlie clay U uuw to be introduced, and the paite 
il to be grciuiid with » utuller upon a porphyry slab, 
till it br quite homngcneouM, and of the consistence 
of thin dough. It t3 now to be made into a ball, 
put opon a support, nnd placed under a bell glans 
mverted in a ba»m of water, so as to be exposed 
merely to the routst air, 

Smill grooves arc to bo made in a smoolh board, 



•tmilnr to the pentrH pDnllrlopiprds, bat a Gtdc 
lon^r and wider, to allow for the contractio* of 
vulumf. The wood must be boiled in prcaae. tu 
prevent the paste from sticking t*i it. Tlw abov* 
described pakte being presMd with a apataU uMo 
these groove*, another board, also Uiiled in igrwrnm^ 
is to be Laid over them very dosely, and emtred by 
means mt serew.cUmps. As the atmoepberic sir 
cm get aeoeaa only to the enda of the rrnftm. Xh» 
ends of the penol-picces become •) 1 by 

their contraction in volume get Loosr ics, 

allowing the air to insinuate ^rtlicr. »ii-i ■ rhf 

remainder of the paste in •ucceaaiun. NV ■. i '«■* 
whole piece is dried it beooaie* loose, and iiii.:lr ijr 
turned out of the grooves. But before this i» ilonit, 
the mould mast be put Into an oven muderattly 
heated, in order to reader tlie pencil pienra iliU 
drier. The mould should now be taken out, onl 
emptied upon a table covered ^'vV ' Titv 

greater part of the pieces will br > •nlf 

a few will have been broken, if the nl' , ^A-nm 

have been duly nbterved. They are atl, li •never* 
perfectly straight, which is a matter of the fits& 
importance. 

In order to give solidity to these peneds. tk^ 
must be set upright in a crucible tilt i' ' ' ' ^(ii^ 
them, and then surrounded with ci r. 

(inu snnd, or sifted wood ashes. Tl)> . _ dm' 

having a luted cover applied, is to be \tui tntn* 
farnMce. and exposed to a certain drt^er nf hfst 
regulated by the pyrometer of Wedgeww*.' 
degree is proportional to the intended h n 
the pencils. When thry have been thu^ nmni, 
the crucible is to be removed from the Are. aaaJ 
allowed tn cool with the pencil* in it. 

8boQld the pencils be intended for drawiag 
architectural plans, or for very tine lines, they tnnit 
be immersed in melted wax, or suet nearly boilts^ 
hot, before they are put into the cellar cmscs. This 
immerxioD is best done by heating; the pcacila ttnt 
upnn a i^ridiron, and then pluiiifiiitf ihrm into Hit 
mrlted wax or tallow. They acquire; by tbij* mcsM 
a certain degree of softness, are lem apt ia h* 
abraded by nae, and preserve their puiuls mudk 
better. 

When these pencils are intended to draw ame- 
mental subjerta with much shading, thry afaoiJ4 aot 
be dipi>eJ as above. 

.S'effmi/ j/rof^fM* fur m^kmg artifU iat i»^tu-jtW. 
Eomewhai diffrrent from the firtr* 
operations are the same, excrpt tit 
black is introduced aloog with tite pb- i.-r 

and the clay. In caloiniog these \ ^te 

crucible, the contact of air tniifi 
cxcludeit, to prevent the tamp-bU< 
burned away ou the surface A.D iii'i 
of pencils, of every possible black tint, n 
be produced, admirably adapted to di»^ 
nature. 

Another ingenious form of mould ia the ftiUowiaig i 
Moflfis of the pencil. pieces must brmade in inn, 
and stuck upright upon an irvti tmy. having edcsa 
raised as high ns the intended Iroi^ti) of cUe p«naila. 
A metnllic alloy ia made of tin, lead, bistoutb, «ui 
antimony, which melts at a maderute h««f. Tirit 
is poured into the sheet-iron tray, a\ i 
cooled and cuncrcted, it is inverted n 
from the model bars, so as tu furm a uiitf't ui 
perforated throughout nitli tubnlar cavities, 
ponding to the intended pciu'il-piecra. Tli 
is introduced by pressure into ihes 
set aside to dry slowly. When u: • 
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; M inuob shniak that they may be readily 
'• of thn mouldB upoit a cloth table. Th«y 
'•I be completely desiccated io the thade^ 
" in ft 8toTe>room, next in tbc OTcn, and 
n the cracible, with the precautioiu 

M .. ,.«:ominendB thd hardest pencils of the 

to be tnnde of Itrad melted with aomo 

- xoH a little qulckitilver. 

in tiicir Airther rrseardies apoo this aabject, 

M ( oii'f- tind M. ItambloC found that the different 

li'. ^(leH of crayons coald nut be obtained 

Ik n manner by the mere tnisture of 

■Mi'i -lay In determinate dosea. But they 

<l A rt-itirdy for this defect in the use of 

utioiu. more or less concentrated, into 

T pluiignl the pencils, in order to modify 

iucsa, and increase the aaiformity of their 

WUirr, The nuii-deliL|uescent nulphntM were 

for thii purpose ; such Bi sulphate of 

I) ttr. Evert syrup was found useful in this 



MANAGEMENT OF THE OXY-HVDROGEN 

MICROSCOPE. 

{Regumfd fttttn pa^e 315.^ 

To pat in action this initmment it, of coarse, U 
Inl OL>crsMry to procure the requisite gases. 
dargeii and hydroi^en ; oiyi^en we have given a full 
iccaunt of making in No. WWII., Vol. I., 
tod al«c) hydrogen, in No. Llll., Vol. II., to dwell 
ijmi this part then woold be superfluous, except to 
tbitt the coal giu used in the streets and 
is quite as good, and in the opinion of most 
better than that made by the mixture of 
«uJpbnrit.' acid and A'ater ; also, anyeonTenient 
ii^tluyed tu liuld tliem, provided that 
1' a weiflit put upon ii tu produce 
preaiurv, which presiurt! iii nboat 50 
^ bag. In mnking either gaa, obEirrve 
iipty the bag completely of atmospheric 
befur« they are connected with the gas appa- 
if this IB not attended to, an explosion wlU 
pnbabty be the consequence ; not, indeed, with the 
ftS^csi, though this bt-in^ diluted with atmospheric 
ilr beeomca Icsi serviceable, bccaase leaf pure ; the 
hydri>gL-n bclug mixed witliatmosiphericair, becomes 
an r^plocive mixture, highly dangerous to use. The 
««intf remark will be a caution to young ex|>erimen- 
CalinU. not to mix the two gaeea together in the 
ha^, previoua to using tbern, for fear of 
the two gates farming a much more 
mixture, than if atmoiphrric air were 
€mb part ci the mixture. Tbc gases being made, 
■■4 (he guholders attached to the orifices prepared 
Ibf (luaD, Uk« care, by means of a leather 
vnher, to make the joints perfectly tight. To 
Mocrtain tlua. light a mstt-h or piece of stick, let it 
b«rD luf a few seconds till the subiitance iH'comes 
H»i^«^ tA tedncas, then blow ont the flame, and 
piM it oioavly sround ca^'h junction of the parts of 
a^pwstus conueoted with the oxygen gns hag and 
tto dcxkblo pipe. If there be any escape of that 
jpa ct any joint, tbe charcoal will glow with 
laenwed t>nlliaiiL7. If this should occur, shut the 
•iop-cock at lite mouth of the hag, and search for 
tkc cauae. Tins will, probably, be found to be an 
fai yrt bct IraUier washer, or negligence in screwing 
bome the naiou-joiut. The joints of the hydrogen 



gas bai; and rieiiblc gas tube sro to be tested with i 
lighted mntcb or taper, so u lo inflame the gis 
that may issue at any leakage. If such flames 
appear quench them irome<1iately. by blowing oat 
or smothering tbcm ere they injure the substance of 
the bag or tube, and then shut off the pressure, 
look tu the washers, and the state of the union- 
joints, ua before directed ; on no account proceed 
to light the gases till you have satisfactorily 
proved the perfection of the onion-jDintj) through 
which they pass ; otherwise, you not only etpoae 
them to waste, hut are further liable to fail in 
the production of an efficient light by an 
unseen waste of materials, and consequently to 
failare and disoppointment in your exhibitions and 
experiments. 

To Light the Gatea. — Having effectually guarded 
against further leakage by ascertaining the com- 
pleteuess of all the anion-joints, the next step is 
to complete tbe btow.pijie srrangetnent by pnttinga 
lime-cyhuder on the limc-holdcr, for which purpose 
there is a central perforation left in the cylinder, 
into which the spindle fits. The height of th« 
top of the spindle can be accurately adjusted to 
thnt of the nozzle by a sliding vertical motion 
through the spring-cylinder which holds it firmly, 
yet freely, so as to permit its elevation or depression 
at pleasure. Then partially open the hydrogen 
cucK and inflame the gas as it issues from the blow- 
pipe. Thb flame will play against the lime-cylinder 
and heat it gently, preparatory to the more intense 
action it ia to undergo, hut it must be managed with 
great care and some judgment at first, so as barely 
to allow it to cover the near aide of the cylinder 
with a bright reddish glow, but not to allow it to 
impinge on it violently; otherwise it would be 
reflected against the interior condensing lens, and 
crriainly crick it by tlie sudden access of heat and 
irregular rxpansion that would ensue. When the 
jet of hydrogen flame la regulated to a good heating 
efl'ect, turn the lime. holder alowly round and round 
by meauK of the milled head which terminates its 
lower end hT:nenth the base. Voa will thua heat tlie 
lime-cylinder gradually and safely, thereby quietly 
expelling all the moisture it may have imbibed from 
the atmosphere ; whereas, were yua to heat it 
rapidly, the moisture would be converted into steam 
so suddenly that the limc<cylindcr would probably 
crack, f^plit. and fly in fragments. During this 
operation you will observe a curioua phospho. 
rescent nppearonce playing round the flame where 
it is in contact with the glowing cylinder. When 
you have perfectly dried the Ume by the action of 
the hydrogen jet alone, you may introduce the oxy> 
gen gas into the centre of the flame by gently open- 
ing the stop-cock. Should you do this suddenly 
you will extinguish tbe flame altogether. ^^'hea 
Che oxygen ia skilfully and patiently admitted, the 
i^ompound flame will produce a brilliant glow on the 
Lime-cylindcr altogether different from, and vastly 
superior lo, the best efl^ect produced by the hydro- 
gen jet. Ynu may now attain the highest intensity 
uf tight by holding the oxygen and hydrogen stop- 
cocks one in each hand, adjusting nicely the inflax 
uf both gases, and watching the effect on the lime- 
cylinder (through the colored eyeglass In the side 
of the lantern, if the naked light be too powerful 
for your eye) until by gradually Increoaing or 
diminifihiag the supply of each, you arrive experi- 
mentally at the proper proportions of both. An 
excess of hydrogen will be indicated by the sppear- 
ance of a reddish flftme surroundiog, and of conne 
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obnrunng, tlie glovr of wtilte light Chiit radutea frum 
the ryliutler. Additional orygcu will remote the 
'rdncitfl, (lilt an excefts of this gas niU dimiouh the 
white light, and if the proportion be increoMd will at 
.■i«t rxtiiigaiiih il altogether. Attentioa mast 
fliso be paid to the position of thr blowpipe noi- 
ile so as to attain the oioat favorable disUnce and 
direction for pUpng upon the lime. This i'-an 
euiljr be nscerUunpd and regiUated by means of the 
aniversiLl joint. You must recollect tlurinK these 
trials, that the lime 'cylinder is a lubstince pos< 
•esaed of yery slight cohesion ; and that it is liable 
to be rapidlf volatiti/cd or carried olT by the action 
of the blowpipe wherever any one portion of the 
lurface is continuously cocpimrd to the intense heat 
generated at the apex of the flame. To prevent 
this, yon must turn the lime-lmldcr every three or 
four minutt-R by the fnlllcd head at the bottom of the 
spindle so as to expoie ■ new surface to the action 
of the hydro-oxygen jet. Ttiis is a troublesome 
duty, but it mtwt he corefuUy executed, otherwise 
the surfwf nf the liinr-cylinder would be worn into 
a hole, (he cnnonvity nf which would throw bock 
the iitlintnccl gimoa n^«innt the interior condrnsiug 
leai, und thereby m(i»t probably crack it into a 
thouRand pierct. 

1\ aftjuMt the Light and Ltnata. — The nert point 
in the mana^ifiDent of the lantern is to obtain a 
uniform disc of l'*'ht, on the whitewashed wall, or 
on a white linen or calico scret-o huug pcrpi-iidicii- 
larly aj^uihht it for the purpose. When you find 
that the iime-oylinder is givini; out an iiiteii»e 
steady liebt, place the Low mtgniryini; power on the 
end of the tube, shut the door of the lantern, 
and exclude every light from the room, Ckcept 
what padiud throQi^h the tnicit>A00)>c to the wall. 
When you turn your cyrs towurdn the disc pro- 
duced there, you will perhaps be mnch diaappomti'd 
at beboldini; its centre only ht up, an 1 daiknt-nB 
radiabng towards the c ire uiufcreii 1.-0, or vice ferta ; 
the centre veiy dull, and a «cat(ert.-d illuminuliun 
towards the ed^ of the circle. Tbcsc dofi;cta are, 
however, easily removed: both are occasioned 
merely by the winit uf ttdjuHtmeot of tht- focal dis> 
tant-n; between (htr lime lii^ht Hud the Tn^l condens- 
in^ lens; and buiii mny be u!fvi>iUil try klidiiig ihc. 
body uf the Uniern which c<iriics the Jens (white 
the light stnntls fast) to and fru la the groove at 
the tup of the ItBtfc board, until llie proper focal 
positioD be attained, ivhLii the disc uf UgUl will be 
uniform thronyhont. 

We rtfo utiligcd to defer the cousiderstioD of 
objccU and icrce'i» till our next. 



CHEMICAL TESTS. 
{Rewumetl/roTH jfttfff 295.) 

Te»t for Si/per. — Dissolve an ounce of nitrate of 
potati in eight ounces of sulphuric acid, in a ^lai 8 
vessel over a la cp, and put into it several pieces of 
/npure silver, or auapec-ted ruin. When tlto liquid 
t-rives at the temperature of 2'2if, the silver will 
ue acted on by (wliat may be ti^roied) the nitru- 
sulphuric acid : this action will be attended by ao 
evolution of nitrous gaf. The best property o( 
thiii Kilvent, is, that it do)?s not act on any other 
metal than the silver : consequently if base silver 
coin he held with a forceps in this hot acid, it will 
be quickly stripped of its silvery coat, and the cop- 



per, fitc. will be ex|K}M:»l to view. Thi$ oompoitnl 
acid is also osefol in the Urge way, in extntcLiac 
pure silver from old plated goods, as the copper, 
&c. cannot be acted on. 

Te^ttfor Cmhu in Solution. — Pour into a aoln- 
tion of ^um, a solution of acetate of lead ; a T*rf 
flocculeut precipitate will fall down, composed of t^um 
and oxide of lead. Here the acrtic acid quiu the 
lead to combine with the water, coDsequently lb« 
oxide falls down with the gum. 

TeutM for the pretence qf T\tamtim. — Poor a 
little of the muriate uf titanium into th rev vine 
glasses: into one pour a solution of cirbooate <tf 
potass, a white prccipit»te will fall down. InunorM 
a piece of sine In the other kIss:. ; a 6fue color will 
be produced. If a tin rod is imiocmcd iu tha tUrd 
glais, the color will change to a beautiful reti. 

Teutt (ff the Purity of Xttric Acid. — lo rnacu. 
focturing nitric acid in the lar^e way. It U oltea 
adulterated by muriatic and sulphmic acids. To 
Kepamte from it the latter of these subjtaoces, poor 
in a solution of nitnile of barytrs, as long as a pre- 
cipitate of Bulphaie of barytrs falls duwu. Now 
pour off the Mcid into auothcr ie*sel, nnd add (• U 
a solution of nitratu of Irud, niade ^^Ith boiling 
water ; a precipitate of muriate of It ' .1- 

tngly fall down. M'hcn thu has >t_. . .if 

tlie clear liquid into a rvtort sad distil to cApci ^e 
water wtiu-h vtas nece»aarily coinhiitcd with tlie pr«- 
cipituutii, fur Uu-ir sulutiuu. To preserve tkia acad 
from ilecompo-iitioo, it shoultl, tf inadearylaM 
battle, be kept in a dark place. 

Teat (^ the Purity pf Chloric Aci^' ue 

chloric kictd, (obtained from clilurHtc > .i>d 

sulphuric twjid) into two winr i;i>i»»i'«. luLU oue uf 
the^ |Hiur some dilKted sulphuiic ncid. if a ivbiCa 
precipitate fill* diiwQ, it if a priMjful J ' f il- 

terdlcd hy barytca ; this pri,cijiit.»l*f I iic 

uf btirytcfi. To the other glaui add >( 

i-hlcrnie ot barytes, if a wiitte pre<- | 
hete loll down, ic is a proof timt au t 
phiiric OL-id hoi bttt:a added in the furuiuuuu uf tit« 
chloric at;id ; cuudequeutly, the latter is l»r fKioi 
beiiiK pure, lite white precipitate aOordeU by iLo 
latter test, is aUo sulphate of hurytet, 

Pro'ifnf the ej-i«fence <^ Cmlonic Acid Cm in 
thfi Attn wphere. — Take a pencil uf pure potasa 
from the pliial in which it is kept, and place it on a 
saucer in the Of>cn air. In a very short time, Hwill 
■well, ajid at the extremities will branch oat like a 
cauliflower. Leave it undisturbed until it orumbles 
snd falls to powdu ; if the atmosphere be ixunst, 
ihc moisture as well as the carbouic acid ditt b« 
altrBctcd. Now collect the |iotas», and put iikto a 
small tubulated retort : pour over it thre« or liaar 
drams of diluted sulphuric acid ; eflervosoeuea wiU 
be the consequence, oud s gas will cooM over wfcicih 
may bo received in a jsr over mercury or water. 
This gas is carbonic acid, imbibed by the potass 
from the atmosphere. Thecrrtainty oftta beu^gso, 
was proved by the effervescence which look placa 
upon adding tlie sulphuric atid ; it may be foitber 
proved by its inability to support coubustiua or 
animal life; also by reddening wet litmus papor 
immersed in it ; and likewise by rendering Unu 
water turbid, when agitated with iL That no oar- 
bonic acid cxiatcd prrvinusly in tlie potaaa* may 
be proved, by pouring as acid over it tn its pure 
state. 

(To be continned.) 
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OBJECTS FOR THE OXY-HVDROGEN 
MICROSCOPE. 

{Returned from pagt 328.) 
Thb screen to be used with the ory-hjdrogcn 
microscope msy be made and pat np euctlj in the 
••me maooer •• tb»t for the otitic lonthom, ftnd 
of vrbich we gare a full •ccoant in Vol. I. It is 
ontj requisite, therefore, to stjitr, thnt • vrhtte- 
w«tbed wbII, or a klicet. stretrhe^d tiglitlj- over one 
tide of an ftpartment, will uiwer ntnmelf well for 
private ezhtbitioo, b4 well iade«d •• tlie beat 
prepared Kreen. 

The objects adxpteil to exhibition by Uuf inatra- 
mcQt are c&tmnr:y numerooa, compriiing' aubjccti 
•in all the more delicate departmcDts of natural 
Utiory. both Testable and animal ; and, although 
tiin gai microicope is not adapted to »how opaque 
•bjeeta, and tcarnly exhibita those exquisitely fine 
•od delicate test*, which show the perfccCion of the 
best conitructcd table inatmiDenta ; yet owing to 
Itj larger fielda of view, and largfT object glatten. it 
ia able to take in very nutncroua sobjecti, which. 

tm their large size, caonot be aecn by the tabic 
sucroacope, hot by minute portions at a time. 

Objecta for the gaa miorocoope arc usually fijied 
QpOD pieces of glass, and conuined in a mahogany 
frame ; and the instrument will QanallT. wilb the 
lowest power, take in objects of an inch in diameter ; 
therefore the wings of moths, sections of woods, 
I 4 ^tCtt niay be seen wboie, and it is evident that if 

iff A l'^ amall insects are to be exhibited several may be 
placed upon one slider. 

We shall first consider vegetable objecta, or snch 
of them as an at the aame time beautiful and illus- 
trative. To aay which of Ibrm is moot handsome 
IS di^culC, BO full of perfection are the works of 
nature; but it ts in the minuter departments of it, 
that the microscope ia adapted to siiow. We thaXi 
becfa with some of the fungi, or mould, which are 
-voiwaefed as the tovrest order of croation, arising 
from damp, and nourished by deeay ; we are apt to 
consider such minute objects as unworthy ou.- 
se* yet some of tbem aie of exqoisit£ structure, 
first circle exhibits ntuucrous of them ; that in 
the centre is the tnouiJ u^ran bread. It ia seen to 
* cflnoikt of numerous fine threads, each bearing a ball 
upon it<9 Rummit, one of them scattering its seed, 
although the whole plant is almost too small for 
the upauiated sight. 

Fig. 1 is the aspergillas peniciUatua, or the pen- 
dlled mould. It^ ptcm and branches resemble 
strings ol beiuU, united into necklaces. It is ex* 
tremely common in collectjons of dried pUnts, when 
4hey have been neglected, and attracted raooldiness. 

Fig. 2 exhibits a somewhat rare plant, called 
dictydium cernuum : it ia found on rotten wood. 
Wh«o youAg it much resembles mould, bat as it 
tncrauea in age it opens with the moat beantifnl 
imya. 

Kg. 3 shows n magnified representation of a part 
of one nf the minute brown spots, which are often 
[found under the leaves of the rose tree. It is called 
l|raC'Cinia rose ; one of the specimens shown ia 
■apposed to be in a yowsg state. In the middle 
one is seen the seeds, and that nearrJit to the centre 
is one which is ripe, but which has not yet scattered 
its ae^da. The lowest figure represents a moat 
beauiiful and minute plant of this kind, arrowing 
upon the leaf of a mose ; and by the side of it is a 
portion taken from the loaide, and shows the areda, 
(t^grthflT with ibr thread-liko 6bre to which the 



aeeds are attached. The ^knt b eille4 dldemHi 
it ia somewhat rare. * 

To proceed further wHb the fiingi wnnld be «■- 
advisable, but the whole claas affords subject for 
much entertainment and inatmction ; and the siib> 
jerts are inexhaustible. England alone produdsg 
nearly 2000 diSereot species of funcaa, all of 
stngalar, yet aiuiple atntctare. 

The other tribes of flowcrleas planta are evan 
more worthy of our attention than the- fungi, as 
displiyta^be wondera of the mlontest pvts of 
creation. Without at the present time deacribiag 
the various forms and singular strtieture of tholr 
leaves, we may offer a remark or two upon the secdi 
and aeed vessels, some of which are depicted in dua> 
gram No. 2- The object in the centre is the moulh 
of one of the aeed vcftsels of a moss, at first all tW 
teeth represented, and which are always cither 4, 9. 
16, 32, or 64, are folded inwards covering up the 
month ; afterwards tfaoM last forming the outer tow 
are bent backwards and resemble a fringe aroand 
the mouth of the capsule or seed vessel- Theteaft 
in sone species are twiated together, in othm 
jointed, and in all endowed with the moat rcfuUr 
and beautiful form and the most rivid oolors. 
Mosses are now in their greatest perfection, and 
some kinds or other sre to be foaad on etery wall 
and bank of earth. It ts not merely the Momh of 
the capsule which is worthy of sttentioo, bat lbs 
cellular structure of the leaver and other parti. 
Near akin to the mosses are the jungermaiuiiK; 
the aeed veasel of one of them is seen split open 
and scattering its seeds in Fig. 4 of the same 
disgram. This seed vessel breaks into four pieces, 
and the seeds are, moreover, attended with 6d« 
elastic screw-like filaments, which, untwisting 
snddeoly when the se^d -vessel opens, scatters the 
seed to a eonsidcrable distance. The leavca of tlisi 
tribe arc of wonderful beauty, variety, and deBraey; 
the plants may be found growin;!; abundantly on 
treca and the ground, particularly iu the nofih 
of the kingdom, though some kinds are sufhdently 
abundant in the south. The equisetuma, or hora^- 
titils, are well-Viiown pUnts ; rrojss 
stem are extremely beautiful as micr< 
the seed is still niore so, this part it »^tii m i is- ->. 
the seeds are so minute as to be iavt»ible to thB 
flaked eye, but when magnified prncnt a curious 
formation. l*ho seed whdr in the set^-ieaael is 
coiled round by four filaments, dub-fbapetl at the 
end; when the wed lias dropptd, the 
nncoil themaclvca supporlioR thr f-reil as f ] 
At every change of weather the fij«mcm^ • i.n *, - 
or dilute, am), in ronsrqwnre, the >rcd i» moved 
forwards, and on pears in cviuBtaut aginitiun- 

Pigorea 1 and 2 show the »eed-TesseU • 
tribe of flowerleaa plants— the ferna. Ti 
Tesseb are borne upon the plants in bum 
son, THieyare at first round, aftetwai . 
pear-Bha|>ed, and then -sfpear fumishei: 
elastic ring on one side. When ripe thr 
of the rinc is such as to overcome C" • 
the mdn of tbeseed-vesael, w'heii ii 
and, jeckiag to and fro in a very ri > 
scattontbe seed to a considerable diftUuce 
leaves and stems of the ferns are no 
and worthy of attention. Diagram No. i ahnws 
the top of one of their leaves as cspablo of being 
exhibited by the microscopic lanthum. 

Diagram 3 gives « magnified view of a acu weed 
and a river weed. The larger specimen ia tliA eoy 
delicate ai'a.weed of a rrd colof, (plncamtm 
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MnB)i which ii collected lo oflen on our 

for omainenLal bukeU, 8tc, The stem, 

itat tfaii. U a mluuLe portion of the rirer ailk. 

bur-tike pUnt. oommon in dUcbei in the 

tMnmcr Mmaon. The whole of the ftn^lter sea and 

mrr weeds are wortlij of attention, and prcMnt 

infinite varietiea of stnit-ture. Of flowering ptants, 

iilio tlintl point out all their peculiarities? Rrery 

(MTt of a plant contains something wonderful : the 

tilfOM, the vealels, and cells, the pollen, seedfl, 

Mctkms of the atem and root, haini, and other 

Btiaatc appendages, folding of the leuf and Rower 

ia the bud, are bet a very few of the woodars which 

the luicroscupist should regard, and whioh arc 

iJiiptcd to the purjtose) of exhibition. Of these 

tut subjects we have given some specimens in 

rfi»craini 4 and 5 ; 4 shows the luura of plants. 

Nm 1 is a curious juinted hair of the marvel of 

.', • barbed hair of the borage ; 3, bamboo- 

r of the xanthium spinosum ; 4, a tuftod 

toil v( ta\Btera m leans ; 5, one of salvinia ; 6, a 

Carkc4 hair of the indigo plant ; 7, a toothed hair 

•f h-"L '^ ■ f ; 8, ft beaded hair of spiderwort. while 

f^i ■■'' m mBguified view of the sting of a 

B't ' 'tic lower part ia a bag of poison, from 

wbicb antes an oblique pointed dart, which, being 

koUow, admita the poison to pass along it and into 

tt» wound. 

Diagram 6 shows tb« manner that leavH fold 
•elves up in their whiter quarters — the bud ; 
I oonsc4{ueDtl}', any of the appearances repre- 
may now be eoAlIy seen from the buds of 
t^ trrea and shrubs. Each of Ihear forms has an 
ftppropriale name, nnd rcmnins constant to the 
l^rticiiUr plant in which it is found. 

Ko. 1 is called eptitmit, as in the iris ; 2, imiri- 
t^te. at In the lilac; 3, ronr-o/u/e, asinthe apricot; 
4. afifiroMil, as in the Diistletoe ; 5, circinatt. as 
in the ferns ; 6, rtvofutr, at in the willow; ", inpo- 
mie, aa in tho violet; S, obcolutn, as in the sage, 
«Dd 9, pieittd, as in the vine. 

fTb be amUntttd.) 






OK STEAM AS A CONDUCTOR OP 
ELECTRICITY. 

VT DK. CRARL£S aCHArHAftUTL. 

In Qw last number of the" Philosophical Maj^aziue.*' 
Ihe electricity obtained from a jet of high-pressure 
«(•«■ waa considered to be of similar origin with 
ribiA obtained from the insulated mid cepdrsted posi- 
tive mrtalltc disc uf Voha's electrophorus. 

On this point, the first question which presents 
itself u. in what relation does steam or nater-gas 
rand with the conducton or non-conductors of 
electrieity. 

It is welt known that moist air is a conductor of 
•Icctricity. and dry aw, vii. air which contains less 
water-gas ihsn it is capable of containing accordint; 
to its tempcraturr, is a uon-condactor of electri- 
city; but, hctiides this, I am not aware of any 
es^riment made to ascertain the conducting 
power of pure steam without being in contuct with 
wuter or mercury, and I therefore determined to 
uorrtain this question by experiment. 

Tlicrnds of s glass tube, about two inches long 
and a ({Udrter inch interior diameter, were drawn 
(Mit o*et a Ump to points, and bent upwards in a 
right angle. A thirk platinum wire, with a small 
ring formed at each and, was then inserted into one 
mitd tba tabt, and the gtast mvltvd armind it 



air-tight. Water was then poured into the tube 
and boiled till only about two drops remained, 
when another platinum wire was inserted ot the 
other end, and the hole quickly hermetically closed 
aa before. The distance between the ends of 
the two wires in the tube was about one inch 
and a quarter, and the tube in ikia state contained of 
course nothing but water.gas and some liquid water. 

This tube was now placed close to the bulb of a 
thermometer into a small sand-bath, and covered 
with the sand, excepting the two vertical ends. 

One of these platinum wires was then connected 
with the outside of a Leyden jar, the other with an 
insulated discharger. 

The Leyden jar, contAining about lOO square 
inches armed surface, waa now charged by means 
of fifty revolutions of a 12-incb glass plate, and 
then dtscfaHTged through the tube as usual. The 
gfaus tube acted exactly as an imperfect condactor, 
interrupting the conducting wire, which connects 
the twoaurfacea of the jar, like a piece of wet cot- 
ton thread, or portion of g^ass tube moistened 
inside. The jar was perfectly discharged by the 
first touch, with that peculiar hissing noise and 
reddish fascicular stream of electricity which inva- 
riably occur under similar circa nutanoea. The 
temperature of the oand-bath was now gradually 
raised, and at every 5** ■ similar electric discharge 
from the Leyden jur was pused through the tube. 
The same results were obtained until the thermo- 
meter reached 250". At tliid point, by discharging 
the jar, a flmall red »piirk was obtained, instead of 
the former fascicular streim, and the jar was foaad 
to be etiiirelj difchar^ed, although tbc noise occe* 
sinned by the spnrk was scarcely audible, compared 
with the loud i lap produced by the discharge of the 
jar under ordinary circumatancea. 

Afler the temperature bad been elevated to 40&*, 
the rtpiitrnta of the,jnr discharged with the usual 
brilliant spark and loud report, and at the same 
time the ^park was seen passing through tfae tube. 
At this time no moisture could be detected in the 
tube, and the water-gas contained in it bvl entirely 
ceased to be a condbctor of electricity, rt the same 
time giving less resistance to the passage of tlir 
spark than common air, the striking distanou 
having been elongated from half an tiu^h to one 
inch and a quarter. When the temperature was 
reduced below 405'^, the discharge passed as befbro 
mentioned, either as a small red spark, or in o fas- 
cicular stream, according to the temperature. 
When above 405^ the spark passed aa usnnl, until 
the temperature rose to 443, when the tube barst, 
which prevented me tmxn ascertaining its weight 
with and without the water ; the dilTercncc of which 
would of course have given me the we^ht of the 
water contained in the tube, the cubical contents 
of whfvti would have been ascertained by 6Uing it 
with quicksilver. If we aaaume that there were 
two drups of water in the tube when it bunt, 
wrt|;li)nf; together 0*73 grains, and supposing the 
contents of the lube to be 500 cubic tinea, wc have 
the preesure of 23'5 atmosphcrea therein. 

From the preceding experiments we may conclude 
that steam, pure and free from contact with watar, 
has, tike all other gates, tlie property of being a 
non>conductor of electricity. 

The facility with which the spark passes through 

the wuter-gas Ktun-} to be worthy of attention ; the 

striking distance of the spark having increased from 

half an inch to one inch and a quarter ; for, accord- 

I ing to Mr. Harrl&'a ^tcovcricfi the strfkiiif £■- 
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WtTVrtw, the iknkinK ilbtucn are, m Drdincr7 
«tae», In the iotctw ratio to the drn^it^ of thr $•*. 
M «« M« OMiMer 1^ fiut, that th« elrclhriCy 
•I t jet nf oaadoMid ifeaB i». Mcortlmg to Mr. 
AnMixvof *s «xpcriBflBto» paainv ; that ihe qwui* 

OMtuncd ia thefcdkr pre- 

oT fr«tclecbK^; md that, 

M Hr. Flllii !■'■ 

■ch ti a 
^ Mr. 
a livikHHMi 4evcli|Mac o^flaelnc 




IWilMtiidty 
«f the 
lty,ia««klvinlhMteL 
«f MMiM water on i^itod 
ha tiiifci* m 
jt^wa H ow of «r«tir to a hoQcr ; ia the 
a «M« «f chfka i daodopoaition 



aiv taUm phwt which nawr can occur 

iMar, iw •«» th» MuMen cooling of sub. 
h «rfM«M to iwoduce Bifni of free 
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If wa aMriS* lb* tlertrioit^ of steam to Its 
tht euruuttancM ondar which that 
lak» fUm trt likewise of great 
TIm fisalkat jol of higfa-prenurc ataam 
dav*U|iM more ftre ekwtricity than 100 timea 
IfMlar iftMuKty of low<[ires>ure steam; — another 
MttdtU**)* tiNdrr nhtcli sipclrictty is produced from 
bIM of tlMBt, MVins tbartforc to be its rapid 
I^MM^aa whan U«uin|t Iroin the boiler ; or probablj 
Ihv VWnllty «>f i>Altiric brt-fliiiing latent during the 
0|Miiilau of )il|[li<prpaiun> 110101, baa some relatjon 
i». li '• "f electricity being set free. Etct 

,j, MtndKr-Htorraa teems to be ascribable 

MWV^S 

4^rWd 

"^ -PJiUoiafAiCAi Magazine. 



;.: ilts rspid currants of air whirling 

tltr cmtra of the clouds, as caloric U 

whilst the thunder-clouda are cbarcing 






ALLOYS. 

-' -iilunation of two or more mctali, 
M.riiuies employed to denote the 
fmlMMd with f^old or silver. Tbui, 
fold of jewellers in 18 carets 
wbateTcr aictol the alloy 



msy be. When metals afc combined, either by 
fation or cementation, the alloy, formed gencraUy, 
posaecaet proi>erties and charscters very diffarsnl 
IrotQ tlnwe of the reapective componeots. The 
density is sometimes greater, wmetimes less ; the 
fvnog point, in same case*, is considerably lowtr 
than the mean. Elasticity ia sonietimea comaioiii- 
cstrd. sooetimes destroyed ; and the malleability 
and dactility of the alloy teldom correspond with 
thoM of the metals forming it. These important 
chaages would lead to the infermce. that alloys 
are ^emical combinatiDns, and not mecliantcil 
mixture* ; bat there are many objections to this 
auppositioQ, the most important uf which are, that 
*euls nay be oomUaed in any proportiona, sad 
that they msy be separated by the proceas ealM 
eUqnatioo, if there is a great diffrrenne in tht 
respcctire temperature of their fusing points. Thas 
silrer and leAtJ may be sepsrated from CDp{iCT by 
heal, the copper requiring a higher lempemture for 
itsfsaion than the other two metals combined ; mki 
an aHoy eoouiaing a volatile metal, as meranryi 
«r tine, asay be decomposed by a strong haatt tht 
fixed maCal remaining when the more volaljla li 
expeOrd. In many caaes, a very small proponhm 
of one metal is sufficient to change the most 
important characters of another. A quarter of s 
gr^ of lead will reader an ovooe of gold perfectly 
hritxle. alAaa^ neither gold nor lead srr brittle 
BClala. If a cmdble oootaiaiag aneBic b« plaead 
ia tha same fire wkh a crucsbte oontaininc gold, 
the ftiaca of the sneaic will render the gold brittle. 
of the ehaafea tiiua produced are of the 
laportanoe ia the arts, as many of tha 
alloys are far more TalaaUe oa aeoonnt of Iha 
oewly. acq aired propettiea, than say of the aivpii 
matala. Geld and silver, in thair pan atate, woald 
be totally unfit for the aasM parpoaea to whi^ 
they are applied, if they wen analkiyed, on acoomt 
of their RoHneiis. Even the alaadard current cola 
of the realm is alloyed, to reader it bard, otherwiia 
the impression would be speedily effaced, and the 
coin, by abraaion, would aooa beeooe deficient ia 
weight. Pure copper would ha onfit lor many o( 
the purposes in which it is ao extaoiiTaly applied in 
the firta, if it were not alloyed by aome metal to 
give it hardness ; snd It ia singular that the metali 
employed forthis purpose are all toft metala. Braa, 
beU-metaK gun-metal, &c. are all aDoys of copper 
with soft metala. Some metals which will not coni' 
bine together immediately, msy be uailed by the 
intervention of a third, Thas. mereary will not 
combine directly with iroo ; bat if sine or tin u 
ftrst added to the iron, an amalgam maybe loraied 
of it with mercury. It may here be obaarraA, ihM 
when mercury in united to asiy other m«Cal| Um 
compound is called an amalgam. In ordertooaAv 
a perfect alloy, a Tery iotimale admntore, by me- 
chanical agitation, should he dfeeted whsie the 
meUis arc in the fluid state. They ibouU, ihcr^ 
fore, be either consUntly *tirred with an iafnaibit 
rod, or repeatedly poured from one hot crticible to 
another. Mr. llatchett found that the lower end 
of a bar of standard gold was of inferior t»trfrt(le 
graTity and value to the upper Mlr<- 
would be formed by the last portions 
in the crucible. The surface of metaU, nun. ^tv.>ii« 
be carefoUy defended, whik in the fluid state, fr«n 
the action of the atmosphere, by a fltratum of wax. 
pitch, or resin, if the fiising point be low ^ or by a 
layer of ult, pounded glass, borax, he., if it ha 
high. In thia article we shall aacsrjy grra a btia* 
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ol th« nature and conpcwition of the mott 
lT|ft***"* aUoj*, And tbdr respective nan. >%*b«re 
(hmo4i of numofacture U compUcsled, and require* 
IMdiar prooesMs, we shall more fully tle»cribe 
ihak md«r rbeir several he^di. 

JKnui M compo«rd of vanublc proportioni of xinc 
uhA ouftpert at^rording to Che use for which it )• 

X'red. In ^ueral, about 9 parta at zinc are 
I to 16 of copper vtheu melted. The beat 
Wr* xle by the direct combination of the 

t«< ! '. hut by Che process culled crmcn- 

uticTO. ( tic vapour of the line ore, by thia mode, 
BigNlBa SBore intimately with the copper. 

Vi»Arvr Goid. — ^Tfaree parta copper, 1 part zioc, 
nd a fmali quantity of tin. If thcae metals arc 
pffv, atrti arc melted in a oorered crucible contaioiog 
cftwvoaL, the alloy beara so dose a reacRiblance to 
$M, aa to decrive very kkiJfui persons. 

n«4«ri or IVMite Copper, is formed of variable 
fnvonlooa of eopptr, arsenic, and tin. 

jhtntkktck. — Fire os. pore copper, and 1 az. zinc. 
ni copper must be firet melted before the zinc la 




i'm Mtial is made of from 2 to 3 part^i of 
■od 1 of zinc ; or of commun bntss, with an 
portion of sine. 
j9Uf M*iai.—^i%. to 10 parts copper, aod 2 parta 
Wt, For small bella, a little zinc is added, aod 
nalincs aiJver. 

TWaiia, or Britannia M&lal. — Four oz. plate 
I, and i Ol. tin ; when fuAtrd^ add i oz. bismuth, 
4 at. antimony. This compoaitioD is added at 
to melted tin. 

TWaNiA. — Two drma. copper, 1 oi. 
and 12 oz. tin. 
)A 'J\ttaHta. — Eight oz. scrap iron, or iteel, 
1 ttk Mfttirootty, and 3 oz. nitre. The iron or steel 
moiK ht hriied to whiteneM, and the antimony aail 
stKrv added in small portions. Two oz. of this 
WfWumt are sufficient to harden 1 lb. of tin. 

Qmm'i Metal.~~¥aax and a half lb«. tin, 4 lb. 
UanutU. I lb. anciniony, and ^ lb. lead. Or. 100 lbs. 
lin, 9 tbs. antimoay, 1 lb. bismuth, and 4 lbs. copjwr. 
T)iift *Uoj is uaed for making tea-pota and uther 
i«nb which imiute silver. 

Htd TbfnAtfC. — Five and a half Iba. of copper, 
and I lb. zinc. The copper must be fused In a 
cnidble before the zinc ia added. Thia alloy is of 
• t«d 4)olor, and posaeaaei greater durability than 
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^kiit JUate/.— Ten oa. lead, 6 oz. oismnth, and 

1 4nB«. notimony. Or, 2 Iba. antimony, 9-oa. brasa, 
Ml 10 OS. tin. 

Oiua MeiML — One hundred and twetve lbs. 
UmoI braaa. 14 lbs. zinc, and 7 lb«. block tin. 
Or* 9 lbs. eopper, and 1 lb. tia. Lead was formerly 
Mad in this alloy to bcilitate the casting, but, st 
tl» battle of Prague, it wu found thnt tome ckf the 
piMES of ordoaDce. formed of this metal, were 
■CinUy incited by the freq,uency of firing. 

Bttueked Copp^. — Eight oz. ooppar, and | as. 
araenieal imlt, fused together under a Aux of 
boraz and pounded glass, to>whieh diarooal 
ia added. 

^truia Metal, — Seven lbs. copper, 3 lbs, zinc, 
fid 4 Ibe. tin. Theae metals form an alloy of a 
KflM yallow color, |ioaaeasing ranch lustre. 

M^clfor Fiute Kty Va/oe*. — Four os. lead, and 

2 •>. utiaiony, 

^rwUimf TV^n.— Ten lbs. lead, and 2 oz. 
■"'iwnnj The antimony ia added while the lead 
lalaa itAleofftuiM. The autimony giTet hardness 



to the lead, and prcveots ita contraction wben 
cooling. Some auinnfBOtnrers employ different 
prupiirtions of these metals, and tont add copper 
or brass. 

iSmall T\fpv ife^d/.— Nine lbs. lead. 2 Iba. anti. 
many, and I lb. bismnth. The antimony and 
bismuth are added when the lead is melted. Thia 
sUoy ezpends in cooling ; the mould is, therefore, 
entirely filled when the metal ia cold, and no hlerabb 
is found in the letters. Stereotype plates are 
formed of this alloy. Some manufoctDrrrs employ 
tin instead of bismuth. 

Common Prtrter. — Seven lbs. tin, 1 lb. lead 
C oz. copper, and 2 oz. zinc. The copper must be 
finit melted before the other metals are ndded. 

Be§t Ptvrter. — One hundred parts lin, and 17 
parta antimony. 

Hard Peu'ter .^Twtlwc Iba. tin, 1 lb. antimony, 
and 4 oz. copper. 

Cwtmon Soider. — Two lbs. lead, and 1 lb. tin. 

Soft Soider.—'Wio lbs. tin, and 1 lb. lead. 

Sotder /or Steei Jointt, — Nineteen dwts. of fine 
silver, 1 dwt. copper, snd 2 dwts. brass. 

Silver Solder for Jeteflirrii. — Nineteen dwts. ftne 
silver. 1 dwt. (wpper. vnd 10 dwts. brass. 

Silvrr Solder fur Plating. — Ten dwts. brass, and 

1 oz. pure .silver. 

Goid .Solder.— 'T^vUe dwts. pure gold, 2 dwts, 
pare silver, and 4 dwts. copper. 

Bronzt. — Seven lbs. copper, 3 lbs. «inc, and 

2 IbK. tin. The copper must be melted before th» 
other metals are added. 

Moek Platinum. — Kight oz. brass, snd ^ oz. ziuc^ 
Alloy qf Platinum vitk Gotd.—f'ifXetn parts 
pure guld, and 1 part platinum. The gold ntu^t 
be melted before the platinum is added. This 
alloy ia whiter than gold. Ptstinom baa the singular 
property of depriving gold of its pecuLisr color ; if 
ten parta of gold are combined with only one of 
platinum, the alloy will appear of the color of 
platinum. There is another remarkable property 
attending thia alloy of gold aod plntinnm, that it is 
soluble in nitric acid, which dors not act upoi» 
either of the metals in a separate state. 

Ring Gold.'^Six dwts. 12 grs. pvre copper, 

3 dwts. 16 grs. tine silver, and 1 oz. & dwts. pure 
gold. Jeweiler's gold is made of variable propor- 
tions of pure gold and copper, and aometimes o£ 
■ilver. 

Imitation qf Stiver, — One lb. copper, aod f oc«> 
tin. This alloy «iU be of a deeper color thai> 
silver, but in other rospecta it is very similar. 

Allojf iff Platinum with Steel. — Flatinumr 
although the most infusible of metals, when in 
contact with steel, mclta at a comparatively low tern- 
prraturr, and combinea with it in any proportion^ 
Thia alloy doea not rust or tarnish by exposure tl^ 
a moist atmosphere for many months. The alloy 
is malleable and is well adapted for iostmmeotS' 
which would be injured by slight oxidation, as mir* 
rors for dentista, tkc The best proportiona do not 
jet appear to be known ; but it appears that if 
much platinum be used, the aUoy has a damuk or 
wavy appearance. Steel for cutting instruments ii 
much improved by even l-500dth of platinum. 

AUoy a/ Silver and 5r«/.— Steel 500 parte, and 
silver 1 part. If a large proportion of silver is 
employed, the compound appears to be a mechani- 
cal mixture only. The slWer is distinctly seen in 
librrs mixed with the steel, and the alloy is subject 
to voltaic action. When the proportion does not 
exceed 1<300, the compouiid appears to bt a cbo^ 
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onion i the nteel b rendered much lt«rder, 
IbffM remark*bl]r well, and tt inAnitely inpenor to 
fte b«it cut ited for cnttiof iiutmmenU, 8te. 

Athf nf Sieei vith RAodhtm.—U from 1 to 2 
|»er M>nt. of rhodiom be oombmed vith st««l, the 
alloT poueasea great bardneis, with sufficieot tena- 
city to prerent cracking, either in forging or har> 
dcnihn:. This alloy requires to b« heated about 73'' 
Fahr. nboTe tbc beat Engliih cast ateel in temper- 
ing. It ii ffoperior to that metal ; but the tcannty 
of rhodium will prevent the exteniive lue of this 
valuable rompnand. 

Fhtiblf AUoya, — Four oz. bisrooth, 2\ os. lead, 
and 14 oc. tin. Melt the lead 6rat, and then add 
thf Mthfr metalti. Thia alloy will melt in boiling 
WN^rr, nltliough the melting temperature of the ae. 
vrral componfntii ti much higher; viz. load. 612*^; 
biimutb, 476°; Lb, U2\ 

LAUGHING GAS, OR NITROUS OXYHE. 

pROToxiDK of nitrogen, nitrous oxide, or laugh- 
ing gnK, was disroTcred by Dr. Prieatly, in Lhe 
yrjr 1776; hts ciUXed it dtphloffiiticated nitrout air: 
JT ban also been called giueout uside of lunte^ It 
may he formed by ex^wBltig uithc oxide to tha action 
oC iroh'filings. by which one equivalent of its oxygen 
i» abMirbed, and the remaining elements leA in such 
proporiioua n* to constitute nitrous oxide. But the 
giis l)iu)i procured is not pure. It ia most easily 
and iihiiniiantly obtained in a state of parity, by 
lw«ting, in a glass retort over an argand lamp, tbe 
salt callrd nitrate of ammonia, to a temperature of 
4^0". The gas which pusea off, provided tbe salt 
l-L- purr, and the temperalure not too high* may be 
rollrrted over warm water, and is pure nitrons 
laidc. If the nitrate of ammooia contain a mixture 
v( the muriaie, the gas will be contaminated by 
chlorine ; and if too much beat be used in the dccom- 
position of tbe pnre salt (which may be known by 
white vapours appearing in the retort) it will con- 
tain nitric oxide. Tbe salt should be kept in a 
sute of gentle ebullition, so as to maintain a qoic^L 
but not violent evolution of gas. 

Tbe presence of cblorine in nitrons oxide is ascer- 
tained by ita smell, and may l>e avoided by pure 
nitrate of ammunia, tbo solution of which should 
not be rendered turbid on tbe addition of nitrate of 
ailver. Nunc oxide is detected in it by the appear- 
ance of red fumes on mixing tbe gas with oxygen ; 
it may be abstracted by ngitnting it with a solution 
of protosulphate of iron, which has no action n|ion 
nitrous oxide, but absorbs tbe nitric oxide, and 
acquires a deep olive color. If nitrous oxide be 
mixed wtlb oxygen or with common air, it affords 
red fumes upon adding to it a few bubbles of nitric 
oxide, and it is not, as it ought to be, entirely ab- 
Borlicd when agitated with thrice ita bulk of water. 

One faondred cubic iocbes of nitrous oxide weigh 
47^220 grains ; ita specific gravity, therefore to 
hydrogen, is aa 22 to 1 ; and to atmospheric air aa 
1.&34 to 1000. 

The tute of thin gas is sweet, and its smell pecn- 
Kar, but agreeable. It is abaorbed irben agitated 
with water, wbirh takes up about its own bulk, and 
evolves it unchanged when heated. It should, there- 
fore, be cuUerted und preserved In stopped bottle*. 

Nitrous oxide was generally considered not only 
as unrrapjrable, bat aa eminently noxions ; the 
attemptd, huwrver, that had been made to breathe 
It, were wiih an impure gas : when obtaiacd p«r- 
lectly parr. Sir IL U.a«j found that it might be- 



breathed when mixed with commim air, witkoutj 
injurious effects, and he afterwards venturMl 
its respiratioo tn a pure Kite, and dtf con 
singular effects upon the tyttem. which 
respects resemble tfaoae of intoxicaiion. Ttn 
rimeot of breathing this gas, howcv«F, i^ni 
made with Impnnity, esperially by tho«e 
liable K> a determination of bl'>od to the 
The following aooounts will iwrre to give ■ 
ral idea of its singular powers. They are c 
from Sir 11. Davy's " Reaearches," ia 
many important details eonceming the effe 
different gaaeous bodies upon tbe systcai 
found. The Arat account is by Mr. Tobts, 
second by Dr. Hoget 

" On the 29th of April I breathed fomr 
from and into a silk bag. The pleasant ft 
however, went off towards tbe end of the 
mcnt, and no other cfTccts followed. Tl»e gaal 
probably been breathed too loog, as it would 
support flame. I then propoeed to Mr. C 
inhale the air by (be mouth from one bag, 
expire it from the nose into another. This 
waa puraued with less than three quarts, I 
eflfiects were so powerful aa bo oblige me to 
a little common air occasioatlly. 1 soon 
nerrottf syftcm agiuted by th« bi^KVt 
pleasure, which are difficult of deacriptioo 
muscular powers were very much ineresaed, 
went on breathing with great vehemence, not 
a difficulty of inspiration, but from an eagf^rai 
for more sir. When the bags were cxhau*^ 
taken from me, I continued breathing wnb th 
vioienoe ; then suddenly starting from the 
and vociferating with pleasure, 1 made 
those tbst vere present, as I wished 
participate in my feelinga, I stmck geni 
Davy ; and a stranger entering the room 
moment, X made towards him, and gave him 
blows, but more in tbe spirit of good hui 
of anger. I then ran thraugh difTeront 
the house, and at last returned to t>^- ' 
somewhat more compoaed; my $)>- 
much elevated for some hours after th< lU 

and I felt no consequent deprcsaion cither in ike 
evening or ths day following, but slept as souodty 
aa usual." 

Dr. Roget aUtes aa follows : " The effvct of iW 
first iospiraCioos of tbe nitrous oxide was that of 
making me vertiginous, and producing s tinj;lin( 
■cnsstion In my tiands and feet: as Iheae feelings 
inerrased, I seemed to lose tbo sense of ny owu 
weight, and imagined I was sinking into thr grtiuud. 
I thcu feit a drowsiness gradually steal Qp<in nte; 
and a diaincU nation to motion i even the* artinos of 
twpiring and expiring were not performed without 
clfurt ; and it also required some attention of miiwl 
to keep my nostrils oloaed with my fingt^ra. l«« 
gradually roused from this torpor by a kind of d«li< 
riura, which came on ao rapidly tliat the air-faa^ 
dropped from my bands. This seaaacion incrcaord 
for abont a minute after I had ceased to brpathc. L» 
a much greater degree than before, n ; ' ' ' W 

lost sight of all objects around me, th> V. 

rently obacured by clouds, in whicL ..... ..ly 

luminous points, simiUr to what is often expatieiMid 
on rising suddmly and stretching out the ermea 
after siuing loog in one posltieu. 1 fcjt mya-lf 
totally incapable of speaking, and for actmc tltne 
lost all oonaoiottfnesa of where I was, or who w^ 
near me. My wfaok frame felt as if violently a<l- 
Uted : I ihottgfat 1 panted vioienUy \ ny tio^ 
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ed to pklpiUte, and every irtery to throb with 
[ieltDce ; I fejt a tin^ng in nay c«ri ; all Uw -nUl 
tkmi Memed to be irreaUtibl; hurried on, as if 
Ihcu «C)uiUbhum bad been deatroyed, and tntrj- 
<raf running headlong into coofoaian. My 
BOAceeded one another with extreme rapidity, 
hoif hta ruahed like a torrent throngb my mind, 
■ if their vejocitj had been suddenly accelerated by 
tkc buraling of a barrier which had before retained 
tWm in their natoml and equable course. This 
t of vstreioe hurry, agitation, and tumult, was 
Iranaient. Every unaatural scoution gradually 
Mbttded ; axtd in about aijuarter of an hour after 
had ceafted (o breathe the gaa, I waa nearly in the 
m» atate in which I bad been at the comnuDcc- 
of the experiment. I cannot remember that 
experienced tha leait pleaaure from any of these 
aation%. I can, however, easily conceive, that 
fre^oent repetition I might reconcile myielf to 
, and posiiibly even receive pleaaore from 
e arniations which were then unpleaaant. 
sible that the account I have been able 
of ray frclingti is very imperfect. For, 
r calruliitcd their violence and novelty 
leave a losLins; imprevsion on the memory, 
Dutance» were for Chat very reason nn^- 
to accuracy of comparison with teoaations 
familiar. The nature of the aenaationa 
, which bore greater rcaemblancc to a 
ua dream than to any diitinet itato of 
capable of being arcurately renambered. con- 
very much to increase the difficulty. And 
above two months since I mode the ezperi- 
Biaay of the minuter circunutancet have 
ly eacaprd me." 

oxide is not permanently elastic; for by 
it to a pressure of about 60 atmospherea 
lemperature of AC^, Mr. Faraday obtained it 
liquid form. It waa thus procured by seal- 
acme nitrite of ammonia in a bent tube and 
ig it, while the other end waa kept cool, 
y explosions occurred with very strong tobes. 
Um experiment in always attended with risk. 
when cooled, la found to contain two 
the bcsrier is water, a little acid ; the 
, Liquid nitrous oxide ; It is limpid, colorless, 
volatile, that the heat of the hand generally 
it diaappcar in vapor. The application of 
aalt condenses it again. It has not con* 
by cold. Its refractive power is less than 
■oy known fluid. A tube being opened in 
, the nitrooa oxide immediately buret into 
Another tube was opened under water, and 
l^Ke vapor coUecUtd and examined proved to be 
oxide. 

oxide supports combustion, and a taper 

into it has its Ilame much augmented, 

rroundcd by a purplish halo. Pluisphonis 

phar, when introduced in a stale of vivid 

into tliis gaa. are capahle of decomposing 

d bum with the same appearance nearly as in 

; but if, whpti [ml into the gns, they are 

burning dimly, thi^y then do not decompose 

■re exUngiiiehtd ; so that they may be 

in the j;a«, ur eten txiuched with a red-hot 

ithout inflaming. Charcoal, and ouuiy of 

also decompose niLroas oxide at high 

u 

a red heat this gat la deoompoKd, nsd two 

fvolttaaaa of it are re»olved into tno volumes of 

ajtd one vuluine of oxygen, to that it thus 

•n increase of bulk. 



The imdyiii of thia gaa may aiao be effeeted by 
detonation with hydrogen. When a mixture of 
one volume of nitrous oxide and one volume of 
hydrogen is bred by the electric apark, water is pro- 
duced and one volume of nitrogCD remaina. Now, 
as one volume of hydrogen takea half a volume of 
oxygen to form water, nitrons oxide must consist 
of two volames of nitrogen and one volume «C oxy- 
gen ; these three volomea being so condensed, in 
consequence of chemical onion, as only to ftU the 
space of two volumes. 

A'ote. — It may be adviaable to remark, that the 
gas, if not pure, ia highly dangerous to inhale ; to 
teat if it be ao, it is only necessary to hold a can> 
die before a small jet of it. If pure, the flame will 
appear large and yellow. To adminiater it, pro- 
cure a bladder, which will hold about 2 gallons, and 
furnish it with a wide mouth-piece, sucn as a tabe 
about i of an inch in diameter. The bladder hav- 
ing been filled with gaa, direct the person who ia 
to receive it, to sit down on a chair, and to hold his 
nose, so that be ehall be obliged to breathe through 
his mouth; then let him make a fall expiration of 
all the air in his lungs, and instead of inhahn;; com- 
mon air again, the operator mast put the bladder to 
bis mouth, and hold it there. Theperaon whore- 
eeivea it will in about a minute ahow the efliecta. 



ON THE EPOCHS OF VEGETATION. 

BY U. UBNKT BEaCHACa, OW BgaLlN. 

Nature has made easential distinctions in the 
period of germination, which, as is well known, 
are>in a great measure caused by the conttitution 
of the seeds themsdvcs. Thus rye, millet, aod 
moat of the ccrealia, germinate in two or three 
days ; lettoce, the gourd, and the water-cress, in 
from five to ae\'en ; the bean and onion in about 
twenty ; parsley in forty days ; colnmbine, the 
almond, the peony, the faaxel-nnt, dec. in from six 
tu tri^bt months; and, finally, the rose germinates 
between the lir^c and aecond year. 

As caloric ia the most powerful of (lie agents 
which operate upon vegetation, ao must it alao 
exercise the greatest and most direct influence on 
germination. Conicqutrntly the principle may bo 
adopted tliut this pheuomenou of vegetable growth 
atuiids constantly in cunneiiun with the ditfvrenC 
degrees of temperature of the soil by which the 
seeds are surrounded. 

We recognise a more evident proof of the truth 
of this principle in the fact that the seeds of tropical 
plants, when aown in temperate climatea, germinate 
much later thau in chdr native soils; while the 
germination of seeda of colder countrira is eilra- 
ordinarily hastened by their being sown in temperate 
climates. 

Hence, in the greenhnusea of our botanic gardens, 
we must elevate the temperature considerahly in 
order to induce grrminatiuii in tlie seeds of tr»|iical 
countries ; and hence we niUEt abetter the seeds of 
nortiiem countries in the coldest and moat »luidy 
spots in urdirr to hasten Iheir TrgetaLion. 

The difference of temperature, likewise, which 
occa»iunully occurs in one and the same »ci«son in 
different years exerriu^ a great influence on tho 
epochs of genuination. In fact, we not uitfrequently 
■ee iImU at-eda of the same planti gerniinntc much 
earlier when the spring arrives soon, and a mild 
rainy wmlrr Imd prrcciied it, but much Inter »h«'0 
ihe hcot of spring has been di3l.i)cd l»y a letctc 
winttT. 
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FroadMcence, that i« the unfolding of the Inf- 
budft, u iubjected to the mam Th*it** vhioh arc 
obaorvmble la the genninntioD of indt ; for the 
diderenoe of climate and Uut of the •ftMOoa cierciae 
the (reate»t inflr.eoce on this aocood epoch of 

The tUoe fSyrmga vulgtrU) vnfolde He letres, 

In the neighboarhood of Naples (Ut. 41^), in the 
imt half or the month of Janoary. 

In EuflaDd and near Paris (Ut. 49°), as obarrved 
during many Tears, «n the 12th March, aa a mean. 

In the middle discricteof Sweden, Upsela (lat.60^ 
at the bcginnio^ of March. 

The elm {Uimu4 campentrit) unfolds iCa leares, 

At Naples, at the beisiDuin^ of Febraary { 

At Paris, in the montli of March ; 

In England, on the 10th April ; 

At Upaala, in the middle of March. 

Tbo Ureh (Behifa oMa) unfolds its leaves. 

At Neplee, in the month of March ; 

At Paris, in April ; 

In England, the 29th March -, 

At U|Wila, in the firat days of May. 

The beech {Fagug ayivaiica} unfolds iti leaves. 

At Naplea, towards the end of Mardi ; 

In EngUnd. the 1st Bi<ay ; 

At Upaala, in the first days of May. 

The lime-tree (TUiaj unfolda its leaf-bods, 

At Naples, towards tbe end of March ; 

In England, the 13th April; 

At Upaala, in the Ant days of May. 

The Oak (QiierrHir) unfulda its leavM, 

At Naples, the beginning of April ; 

At Paris, tu May ; 

Id England, the 2Gth April ; 

At Upiala, the fint days of May. 

Investigations made regardiag the varions periods 
of tbe dcrelopment of the flowers or efflorescence 
in the middle latitudes of Europe and North 
America, according to a communication made by 
the late M^ Schiiblcr, prore, as a genera] resalt, 
that the development of tlowers is four days later 
for each dq^ree of latitude towards the north. 
According to correspondiDg ofaocrrations which 
were made, at the re<|Uest of M. Schitbler, by the 
naturalists assembled at Berlin in the autumn of 
1929. during the following summer at Parma in 
Lombardy, and in various places farther to the 
north, it appears that the same plants flower at 
Zurich sii days later than at Pattna, at Tubingen 
thirteea days later, at Jena seventeen, at Berlin 
twenty-five* at Hamburgh thirty-three, at Greifswald 
thirty-six, and at Christiana no leu than fifty-two 
days later than at Parma. 

This likewise holds good in a correapondlng way 
with vegetation at points at a higher eleratioB. In 
a district lying 1000 feet higher, the growth of 
plants, in our geogrsphical poaltioD, is rendered at 
least ten to fourteen days later. 

In Saxony tbe following ubaervations were made 
in the years 1833 and 1834. regarding some of 
the periodical phenomena of the vegetable kingdom 
which depend on the influence of the climate ; and 
the subjects of these cjperiments were the chief 
plants used as food. 

In higher latitudes, in districts ntosted in the 
noith of Germany, the develupment of v^etatioa is 
teas retarded than in more eouthem potitions ; the 
debiy of the development of efllorescence between 
tiamburgh and Christiana amounts to only 3.4 days 




lor one desree'* xppm^h towards the north, 
that between Southern Germany and Smyrna^ 
Asia Minor, which is in the same parallel a* 
most southern portions of Europe, amouuLs for 
same space to 7.4 days. 

The cause of this diflerence arises from 
different lengths of the days, which 
latitodeSi daring the warm period of the 
increase in a much greater degree than they do" 
aouChern parallels, by which the vegeution 
hastened into development more speedily ; 
ti only in this way that it is possible in 
latitudes for rarioua summer plants to reach 
ret^uisitc maturttijr. 

Some plants exhibit in this reapoct re 
dtfTrrencrs-, the activity of vegetation is not: 
in equal ftroportions in difTcrent plants by 
elevation of tcmpcrsturc Plants of noi 
chmates are less retarded in their devrlopraeokj 
the same i«w temperature than are planti of 
•oalbem n^ions. 

(1^ be €9iHimud.J 

MISCELLANIES. 

^tcti of Winds upon the Atmoapkrrt. — Tbe 
following laws have been deduced from ejrtendfd 
exprrimentA by Ksmtx and Dore. 1 , The herrtmetcr 
falla under tbe influence of tbe east, south-ca^t and 
south winds ; the descent <^anges to ascent hf 
the aooth-weit wind ; rises by the west, north-wr^ 
said north winds ; the a»eent changes to descent by 
the north-east wind. This law is deduced from 
obaemtioas, made as Paris four times a day, sc first 
forfive yean, then for ten years, 1816-20. Z. Tbe 
thermonflter rises by the east, south-east and MKith 
wiDds; tbe ascent changes to descent by the aouth- 
weet wind : falls by tbe west, north-west and north; 
the descent changea to ascent by the north-eaat 
wind. This and the following are heliev-ed to he 
baaed upon obierrakions made at Paris and London, 
and have been confirmed by observatioas of Kamti 
himself during four years. 3. The elaaticity of 
aqueous vapor is increaeed by the east, south-eaat, 
and south winds ; its increase changes to drcraoC 
by the south-west wind ; it decreaaea by the wnc, 
north-east, and north winds, andila decr ease chaogfo 
to tncreaae by the north-east wind. 4. l^e humify 
of the atmosphere decreaaes relatively from the 
west wind, passing hj the north to tbe east, and 
increases, on the contrary, fi*oni tbe caat by the 
Mutli to the west — Jnvemtorw* Advocote. 

MtUing Swnc with SaH. — People are in tbe habit 
of sprinkling salt upon snow before their dooru 
Theycould notdoa moresiUyorinjuriousthini;. The 
result is to change dry snow or ice at the remprra- 
tureof32to brine at 0. The iDJurioos etfrct of 
damp upon tbe feet at this eicessirc degree of coU 
is likely to be extreme. If. then, any one doeo 
sprinkle salt upon snow in the street, he ought 1* 
feci it a matter of conscience .to sweep it awa; im- 
mediately, — Fantdaf. 

Perfkme nf Ffoirrrt. — According to the exprn* 
menu of MM. Schiiblcr and Kohler of Tubia(en« 
white flowers are the moat numerous in crr«tio% 
and the most odoriferous ; and to theee 
the red flowers. 

New Black Ink.—K very beautiful blac% 
of eoay preparation, may be made from tbeflowcfV" 
of the Xm.—Atktn^Hm. 
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ELECTRO-MAGNETlSxM. 
{Rewmedfrwt paffe 299.) 

In ourrrsumplionofthesabjectofelectro-maguetinn, 
it in iti'ceHHiirT, before procredin^ 1o the rot&tive 
cipcrimeiits, to show more particularly than we lutve 
liithcrto dooe, Che mitgDetic- efTecu induneii in Tnri- 
ous metallic nibctonoM, when the electri*: fluid u 
made to trarerie them ; confining oar attentjon 
chiefly to Uw attrartiouii and irpuUions such msj?- 
neU eihibit, and the simiJar polarity they exhibit to 
ordinjiry nutgncts. Li'-t it he remarked here, that 
the term eleotro-magDetic means not merely a rteel 
or iron bar made magnetic by electricity, but also any 
coil or arrong^ement of wires through which the 
electric fluid la pagninft in such a manuer as to make 
it put on tht; propertirs of a magnet. 

We have already ticn in an introductory paper on 
this subject, (page 171) thai when a common wire 
(ninsmits a current of electricity, its two sides 
become magnetic ; one side showing the effects of a 
north pole, the other side that of a south polo. Now 
if tlie wires be inuUipIicd, so the eOect will be mul- 
tiplied aim ; and from a coil of wire we shall liavc a 
§erie» of north poles pointing one way and an equal 
'•cries of soutli poles turning the contrary way ; and 
these, if the corrent be strong and the coimectioiu 
good, will have CDu»idembIe directive and attractive 
forccu 

The apparatus represented in Fig. I, illastnttes 
•ome of these principles. It conast* of a flat para- 
leilogram of covered copper wire, bent so as to dip 
into two mercury cupH above and rcmoiuuiK suspended 
beneath. The lower portion of the wire may be 
bent only once, or it may make sereral rings, In 
cither case acting in the same manner, and with 
nearly equal power. The stand bears o brass ffup> 
port, terminating in a round piece of wood at top* 
through which pas* two wires, each of which is tenni- 
Udted at either end with mercury cups. When the 
poiiiu of the wire frame ore placed iu their appointed 
cups, and a current of/hc clL-clrio fluid from a small 
battery is nude tu tniver»e the wire, it will move 
itself grAduolly routid until it reaches a situation 
traiuverse with the magnetic meridian, or in other 
words, will be nearly euitt and west ; one side of the 
vire hnnng north polanty, the other side south 
liolarity. 

Tlie same result i* shown by the use of Sturgeon's 
spiral cjird, Fig. 2. Thid is a circular piece of card 
with a wire terminiiting in a point at top, and con* 
tinue^ in u spiral fom* over the surface of the cord 
till it arrives at the middle, where the wire passes 
through the cnrd and being passed straight down- 
wards, rests in a mercury cup on the foot. The 
battery current being made to pass over through the 
wire, the Instrument uTasges itself as the last, that 
is, east and west, or across the magnetic meridian. 

Another apparatus, invented by Mr. Sturgeon, is 
of simiJar delicacy and equally shows the cHect of 
the passage of a stream of the electric flnid in in- 
ducing polarity. T>iis apporatus is represented in 
Fig. 3. It consists of a poralellogram of wire, one end 
of which is connected with the mercury cup at the 
top of the stand, the other end terminating in a 
similar cnp ; as soon as the current is passed around 
tlie paraleilogram, it turns itself in a manner accor- 
dant to the former inMrumonts. Another fact is 
also brought beforeonr notice, by having two of these 
instruments, that similar poles repel each other and 
opposite poles attract, just tlie .<iame as in the ordi- 
mry luagnct, sliuwiug that riectru- magnets ortt 



analogous to others in the effect of 
repulsion, as well as in dip and polarit)'. 

Tlie ingenious apparatos of M. de Rl 
more conclusive, and enables us to prove vtiJ 
tlmn by the ahovc, the laws by which the ttb 
similar implements areaffecied. De Rive's 
battery is represented in iU simplest form im 
1 1 consists of n ring of wire, about 1 indi f ~ 
holding a small strip of unc at one end 
small ftrip at the other end. Uit- whole 
into a uirk to render ii buuyaut. "Hiia is ' 
in a basio of scidul •' '' •>*'■'■ ""Ji 
it is. yet there will be « fl 

to make the little app:i; 
west, one aide of the wtrr lictu^ uurlit 
side south. ( It is propiT to remark th4 
of wire be made by twUting the wire roni 
times the instrument will be more puwerfnl 
have now to prove thnt "■" '■'■' 
is really north and the 
is done by preSf-'iitini^ tn 
magiu't, when u.sing thr tuimc pule it will 
in IheoneinstJuice and rrprlled in the 
the manner of tliis ottmction and n*pH| 
one of the most singular and ajiparentj] 
heusible phenomena, that the wh4>]e ninf 
produces. First, wemust prcmikC. ihatj 
battery be in a sufficiently large boain to 
feet freedom of motion, and the bar 
towards it be small enough to paqs 
the ring of wire, then holding one pole of 
net to the side of the ring where it ii atcnc 
ring will gradually approach the magnet, « 
over it and slide alon^ until it arrive* at ^ 
of the magnet, where it will stop ; if tiow 1 
be held still and the magnet drawn out, an^ 
in the same position as befure, but with 
reversed, it is just poHuble that the ring] 
the point of equilibrium as before, but 
a little away from this point, it will, it 
ing to the centre again, move outwi 
thrown otT the cud of the magnet with 
it will then turn itself round, nnd pi 
other ftidc. will gradually slide bock 
centre of the magnet as at first. 

The explanation of this phenomenon, 
it is, is very easy, as will be seen by the 
cut, which rcprei^eutfi Bbarmogiiot.aud •: 
the floating ring. 



insscn 

■1 




Suppose the current is so pos^ijtt, 
of the ring nearest to the magnet is 
the north pole of Llic magnet be pt 
)t is evident, that the pole of the magnflf' 
side of the ring uccircet to ii, are in oppositi 
attraction therefore takes place, «nd the ril 
over the pole of the magnet ; at tl;is cjiae 
the pule ita>:lf exerts no influence, but 
tliat end of the mn^nct is endowed wit 
larity, more or lc.«5 ; thercfurr! the 
attracted beyond the exact polnr point, 
OS it is so, be it but by a hair's bi«adt 
side of the ring isf>p|>oacd to the north 
magnet, and rrpulriuii tnkes place between th 
the ring isurged forwards with rcucwei 
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kiopolsff bo«etcr. gnuliully Icsvms, nntU the rinf 
Uw central point, whf;n tlir wutb {inlr nf the 
«terta its power to stop it from coming 
Tho second chm, wh<»n t]je ring sails out- 
u no Ir-gf cuily iccounted for ; we have only 
tu.-.- tdr magnet turned end for rnd". ind th« 

■ ar the middle of it, when the same 
lireraiHy eierted, occuion that effect 

7i(< ^t diom on improvement upon M. de Rive*« 

If I ' ' 'I by Mr. M«nth ; the ring of wirr 

irk. . bntthcEthp of copper is mndo 

.. .:.uc, nnd the metals, that is, the 

csul copptj', are indoscd in a imall glass tube; 

Ailrd with add and water, there is no ne- 

the water in the basin »hmdd he acid;t- 

shr rale in; nmiy the cxpt!iise and aunoyoT.ec 

•f omteriaU. 

~ was inveurrdbyMr. FuradAv, 
■ ■,■>' ii.c niid repulsive eflVrts of two 
of clcctiic fluid piusin^ along wires phirrd 
other, (see Fig. C.) If the current of 
« made to pAH<t aloii^ thtr foremost win.*, 
snt from a serand battery be mude to 
nf tfie aeoorni wire in the same diruction, 
ca will attract each othrr ; hut if one of 
currrota be revericd in diretjUon, the wires 
rU rrpel each other. 

\ . ' vr* t' imo to conwder helices, or longitudinal 

1 hat reprrtTHted in Fig. 7. If n coil 

»' fc saspendrd instead of the flat coil 

-■. the result will he, that one rnd of it will 

the north, and Mi*" other to the south, ex- 

in ordinary misrnet, and thji for the same 

• the flat roil (No. 2,) turns its »idcs to the 

' «'^iitl!. If we examine one of these hciirps, 

nrh ring of it baa north polarity on 

^outh on the nthrr : now siipiiosinR 

afv ten rings or coils, there would be ten north 

all poinliui; one wny, uiid ten )»)uth poles, 

r. We also 6nd every one of these poles, 

(tot- norfh pole at one cfiil, and one south pole 

- "•' ' ' '-nd, has a contrary pole nest to it, 

.lorth poles and nine south poles neu- 

'!>T, nnd there remains but two to in< 

toe niuuoa of the whole machine : but thtse 

p**!*-* Tr<^ distant from each other, having the 

■ one upon tlie other, and being in- 
same caiuee as a common suspended 

I hich it exactly rewrables in cvc]7 
-lion. 

;ilain the north and south polarity, 

statliruiodilicatirxiof M. De la HiveV. sLown in 

8 mid 9. cihibic when left donting, the one 

imon water, the other, acidulated watrr. Thp 

llion of these elcctio-ma^ieta has alrwuly Ir d 

• nU'r nt present uilo the subject of 

'" oni* t-Iei^ieal current upon aiiothcr, 

r, rototiuns; but the parliculnr part wi^ 

BDW eudcdvoured to eluridute would he iu. 
Iplcfe. ilirl wc »ut obsenc, that every Ciperi- 
nl msy he exActljr imitated by mag- 
nd that all thefe electro-niui^nt^U arc 
tTicr.i f*} M;c approach of artilicial and natural 
; for ctnmplc, lay one of the coils u»ed 
y a hnmll turreutof the electric fluid across 
of water, and near it, mipportett by s cork, 
^c ^'^.) lay a nna]] ma^iet ; it will be seen 
t wnU be attracted to one part of tlie 
?d by the other ; it will, if properly 
rtl. '-^ii t.i the end of the coil, and tnmw^ end- 
vdfCi eater it, uod gmduiilly ippro:\di Ihp iciiire. 



where it will tii itself, in the same miuiner as in 
one of tbr prcccdiiii; luperiments : the ring of wire 
slidcd over the magnet that was held firm, and ao ua 
lb r the rest. 

fTb 6e contintifd.J 

f)\ THE EPOCHS OP VEGETATION. 
Jif turned from page 336, and cancUded.) 
Bktween Perth. Anihoy, on the east coast of 
North America and Naples, there is a dtlfrrcoce in 
the fljweriiii^ period of the peach-tree of ten weeks, 
nllhoiiKh ibK two places are nearly under the same 
parallel ; and there U a difTermen of six weeks m 
the ca*e of the pear-tree, am! eight in the apple. 
Perth-. \mhoy, however, lies on the i»othtrmaI 
piirallel of 12|^ while Naples is nearly on that of 
1 7^. At the former place, the winter has a tetn- 
pcratoTB of only 32^.54 F.. nnd at the latter of 50^. 
The rncdn temperature of April at New York 
(lat. 40^40') is ir.\ F., and at Tubin^n ^a^2 F. 
Amtjgdalu» ptfrnica tliercfore requires for the 
development of its blossoms at least IH^.S P.. and 
Naples has that temperature in the month of 
February. 

The third epoch of vegetation, the ripening of 
the fruit, or fructification, h subjected to the samt 
vnriatioot as the preceding epochs, both as regards 
the influence nf the thermal nnture of th« season 
for nrte and the same place, and the difierenoe of 
climitcs in different latitudes, 

Tlie irheat harvest begins in the neighboiirhooil 
of Naples in Jnnc, in Central Germany in July, tn 
the M>u(h of Cn^lmd, and in tlie middle districts of 
Sweden, on the Ith Auctijit. 

The barley harvest takea place at Naples in June, 
in Ccntrul Gennnny in about the end of July or 
be;;)nuitig nf August, in England on the 14th 
Angufit, and in tho middle dutricts of Sweden oa 
the 4th August. 

Ripe cherries are to he had in Naples in the first 
days of May, in Paris towards the end of June, lu 
Central Germany about the end of June, and in tike 
sotith of KngUn'! not till the middle of July. 

Owin^ to the eoinparaiivrly higher temperntnre 
which prevails ia summer in Svrcden, and to the 
more rapid ve^etntion there than in England, the 
wheat fciarvcst does not tjke placu rooncr in tho 
south of EhcUnd than ai Upsatn, but occurs about 
the same time; and b^irley is ten dujs later of 
ripening iu liln^lonil than iu Sweden. For July, 
in Englam!, hiis a mean temperature of 1jO°.H P., 
ood about ii'l'.G F. at lJ|ia.da; and August in 
Euitl'ind, has a mean temperature likenue of about 
&U^K F.. and in Sweden about the Mlmr,viz.n0^2^ F. 
If we adopt the observatioas ma<le during two 
years in Sasntiy, we find, as the mean result, that, 
from t'dloreiecnce to ripeness of fruit, 56 days are 
required for wlieat, 59 for rye, 31 for barley, 45 
for oats, nnd 6H day*! for the potato. 

Accurdinj; to the observations made in Wiirtcm- 
burgh, fflixh were continued fur several years, the 
same period of vegetation required 56.1 days for 
rye, 42^ for Tfiticum tpelta, b\\ for winter b.irley 
{Hordfum rutffure), 25 for summer barley {Hordvum 
asitvum), and 2b\ days for oats. 

in lliEf portion of the valley of the Kibe, which 
is in Saxony, taking the mean of the two years 
1933 and l^AM, the vine flowered on the lith Juoe, 
and the vintage began on the 16th Oatober. 
Between the two epochs there ia a period nf 131 
days. In Wiirtrmberg, the Vi(it em^jiira. stti^t* 
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119.3 days; tnd near Stnttg&rt the Tintage com- 
mences oa the IbOx October, taking the mean cf 
65 yean. 

Proni the comparison of th? Saxon data, 
there results that, for evefy 100 feet, there ia 
a delay 

In flowering. In the kttrrtMt. 

or wheat, 2.2 day& 2.2 day* 

Of rye. 1.3 2.2 

Of oaU, 2.0 1.4 

Of barley. 2 2 2.2 

Ofpotatoes. 2 3 0.5 

The Mfiproximate reaulti differ eoBsiderobly from 
the determinations calcoUted by Schiibler. 

As to the fall of the leaf or deroliation, the haxel- 
trec. the ash, the lime, the popUr. and the maple, 
kiiie their leavca at Upsala at the Trry beginning 
of autumn ; while in the neitfhbourhood of Naples 
they remain in full fulia^e during the whole munth 
•f Novembrr. The appln-tree, tlie fig-tree, the 
elm, the bireh, and llie different kinds nf oak, 
which in i'ari* are deprived of their leaves at the 
beKinning of November, retain them at Naples till 
the end uf December. 

In England, the walnut i« one of the first treei 
which lu&ea ic« leaves; and after it the mullberry. 
the ath, c<pcciaUy when it has had much bloaaom, 
and then the horse'Chesnut. All supported trees 
so long It* their beads are souud. retain their 
leaves for a long time. Apple and peach trees 
often remain green till the end of November. 
YouDg beeches never cast their leaves before the 
new year, and only do lo when the new leaves 
force them off; tall beeches lose their leaves 
towards the end of October. — From Berghmu^t 
Jlmonac for 1640. 



ADVANTAGE GAINED BY HEATING GAS 
BEFORE BURNING. 

Tub efficacy of the patent lately taken out by 
Mr. Smith, of Leamington, for a hot gnsburnerr 
in whirh the gas i» heated by the flame before it is 
con<(U[Ded, was tested by Mr, J. T. Cooper, in a 
series of cx|)«rinieut5, of which the following are 
thr rcAalts, as given by hlroself in a letter to Mr. 
Smith . — 

" I find that when your patent form of apparatna 
n used with any argand burner, that the average 
increase of light from the commmption of the same 
quantity of gas, as ascertained by a great number 
nf eTperiments, i$ in the ratio of 119 to 100, or an 
increuscof nearly one-fiAh ; for with the gas whirh 
I employed, tUe conaumptiDn of 7^ feet per boar 
gave, when consumed by an argand burner of IG 
boles, without yonr apparatus being attached^ a 
light equal to 16} caudles, and with tbe consump* 
tion of tnc same quantity, io the same time, and 
with the same burner, with your apparatus added, 
the light produced was equal to 20 candles. 

" Although ] felt in a great measure satisfied 
with the results I had obtaissd by this method of 
experimenting, yet I thought it desirable to vary 
the mode of operating, which I did in the following 
manner :— Having accurately adjusted two of Mr. 
Crosley's eiperitneutiU meters, so that they re- 
gistered precisely the wimc, I selected two similar 
Dixon's burners, and attaclted one of them to one 
«f the meters, with your patent apparatus added, 
and the o!her to the other meter, without your 
|»htcnl ap;>aratut, and regulated the snpply ooek to 



each, fo that they gave shadows of equal intcanttr. 
A ■'oiifciderable nnmbrr of experiments were nuua 
in this way in order to obtain on average, tbe ^ 
being supplied to both bumera from a gaa-boUcr, 
conatnieted to give equal and uniform preaonrM s 
the results were that tbe hot gas burner consomai 
b-'A feet per hour, while tbe burner arranged in tba 
common way for an equal intensity of light waa 
consuming G*43 feet, which is in the rate of 100 to 
121 -3. 

" In order to be certain thai there waa no dJlTt* 
mce to be attributed to any slight difference in th« 
construction of the burners themselvea, they were 
reversed, that is, the burner which had been nsed 
with the hot gai apparatus was appUed to the ordi* 
nary mode of burning, and vice verea ; tbe averag* 
results obtained were, tlie hot gas burner consoraed 
5-6 feet per hour, and tbe other 6:66 feet pcx hoar, 
which is in tbe rate of 100 to 119. 

" Now in the first series of trials, the ratio* wvrt 
Hfi 100 to 121-3. and in the second as 100 to 119. 
the mean of which is, as 100 to 120, or an iacreaae 
in illuminating intensity of 20 per cent. ; which ac- 
cords as nrar as can be expected with the first ob- 
tained results, and by methods so different, that t 
am induced to place tbe greateat reliocc* oa thdr 
accuracy. 

" The difference of increase in illuminating in- 
tensity by the use of the hot gas apparatus, is bow- 
ever more remarkable when the common bxt-wtog 
burner is employed ; for I found that when two 
similar burners of this kind were sabflituted for the 
argandx, as in the former experiments, and being 
adjusled by their regulating cocks, lo produre equal 
intensities of light, as determined by i»hadow5, while 
ihat burner which was attached to the hot gas ap- 
paratus WU8 consuming 4'3G feet per hour, the 
oUier which had not the advantage nf tbe hot gas 
apparatua was burning 5-9 feet per hoar ; these u 
in tbe former cases, being averages of a nombef of 
trials. The burners were then reversed as in the 
former expcrimeute, and tbe reautts obtained wvr* 
precisely the same; the ratios in these instanoet 
being as 100 to 135*3, or nearly 40 per oent.*' — 
InveHior*' Advocate. 



GUM. 
{Renmed Jrom page 325, oatf cmc/m^a/.) 

THIRD SPECISB. 

ComfH<m Gum, — This is wbot exudes from tb* 
bark and even from the pericarp of our fruit trees 
such as the almond, the plum, thr pencil, and erm 
the apple tree, ut the period of tbe motority of the 
fruits, thut i» when the vegetable, paaiing into l 
state of temporary repose, has no longer any woody 
textures to claboratL.-, In cun»rqueDceuf the cnM:k3 
which it occasions in making its way to the Burfarvr 
this exudation of a substance tending to organise ift» 
by gardeners, reckoner! a disease of the trees ; and 
it is checked by paring the Burfiico to the quick and 
covering the wound with a miJttare of wax and tur- 
pentine, or. which is better, with a muttnre of clay 
and oow dung, to exclude the air. 

This product is an object of commerce. andiMich 
used in the urt« in place of gum arabic oo aacoont 
of ita cheapucu. Common gum i« more cokinrd, 
leas hard, and not so brittle as gum arabic. tt if 
also less soluble, and its eolation is le» viscid. It 
cootaina gatUr acid which renders it astringent. It 
is not completely precipitated by alcohol, and khc 



MAGAZINE OF SaSNCE. 



iwbirfilr of lead does not act on it nntH after they 
h>K been twenty-four houra mixed. It is not dii- 
tarbed either bj the ults of iron, or bj »ilicste of 
fUrt^th nitrate of mf rcurpi or inrusion of galls, but 
tt ti cotfuUted by chloride of tin. 

rOriLTH SPBCIKS. 

If «e view in connexion with what bus been 
^vady said, 1st, respecting gluten, a substance 
%BMlm of imbibing water almoBt to an unlimited 
iSteiit, and even becoming soluble in water or alco- 
V«l by means of an acid or an alkali ; 2d, rcppeci- 
Iftf ihc phenomena of the growth of woody textum ; 
•tid, 'Ad, respecting the part which gum acti in the 
kmation of the textures and the consequently in. 
i<ii|»enub1# nece&sity fur its presence in (be c«lls of 
t-Ttry texture, whether woody or glutinous ; — we 
»kkU h*Te little difficulty in admitting that the 
tcnUa of many analytical inquiries may be affected 
tj a ainiiliir connexion actually existing; in othi^r 
9cHU, ihut, in conMrqucDce oftho tearing or decom- 
P* sition of the texlnn-s^ h portion of gluten more or 
Ins altered, und of the debria of the woody texture, 
uiMj be carried along with the gum which exudes; 
••' that the substance which will tlien be pre- 
Mtited to us, tnstead of forming a limpid soln* 
tioD hke gum, will form a more or lest consistent 
■iKcifaige. To diminish this consistence it will be 
to employ considerable quantitirx of 
especially if we have to treat the tjubstance 
after it has been dried. This mucilage will pass 
thn ogh the filter not in drops but in retrucliJe 
Hmada, the filter will soon be obstructed, ond the 
■iftitcr left on it will be found to roniiiAt of those 
IvitarM which are the farthest advanred in deve- 
h>|iirient. It moy happen that alcohol wili not pre. 
cilhtata the whole of a mixture such as this, owing 
lu *he presenoe of an acid. Tlie alkalis and ceruia 
•*-!., c will destroy the cuhtrsion of the organized sub* 
cind gire to it the solubility of tbesnbslance, 
. U) organixe. The prccipitalps obtaiued by 
of reagents will he ditl'erent, according to the 
jf the salts contained in the org;an which is 
All. > £c-il, and which are, of course, iliMoLved by the 
■ *tri employed to extract the gum from it. 

Ti ese principles, now go evidently incontrslihie, 
Btttt hare eaosped the notice of those who adhered 
td tl e old methods of analysis. Accordingly, they 
ttuli Iged ttiemaelTes without scruple in the plessure 
of ( resting almost as many names as there were 
mis tores of this sort submitted by theni to rxj^eri- 
ffiritt. Thus gum bossora, gum tragacanth, cherry- 
ti«r gum. the gum of the plum tree, liiueed, the 
■eeds of the quince, tlie bulbs of the byactuth, the 
• oti of the marshmallow, the tubercles of ibo 
.\c. Ike. have fumiihed each a variety of this 
■.■e. Bat, when the attention has cnce been 
'j' subject, it is sufficteut tu glance uver 
i; [IS of these illusory sub&Caaces to see 

tit i^-wu, --I the differences which they exhibit, It 
a vorthy of remsrk that these substances, when 
dbXiUed, yield much more ammonia than gum 
•fftbic docs; that they are changed by the action 
af nitric scid into mucic, malic, and oxalic acids; 
ttat they swell up when steeped in water ; and, iibove 
kDi that by agitation with water they render it 
rnlfltf. 

In ord«r to sr|>anite the gum from the textures 
Ucnded wltb it m these mixtures, we would advise 
that they shuuld be trenled with carbonate of lime, 
tn nlnrate the diaguistrd acid to which the gluten 
miy owo its solubility, that they should then br 



dried by a moderate heat, and that the mass should 
be steeped in water for iieveral days, after which 
the limpid part should be csutiousty decanted. 
We do not, indeed, thus obtain the whole of the 
gam, but we have a solution containing nothing but 
gum. 

The elementary analysis of gum tragscanth was 
executed by Hermann, who did not find in it the 
smaller proportiou of carbon tlian gum arabic. 

Carbon, 40.50; oxygen, 52.89 ; hydrogen, 6.G1. 

Acetate and subacetate of lead, chloride of tin, 
and nitrate of mercury, precipitate the mucilage of 
gum tragacanth, of linseed, and of quince seeds. 
The infusion of galls renders the first turbid, but 
not the other two. The silicate of potash dues not 
act on uny of tbeoa. 

AppUeationt. — Gum arabic is used to give lustre 
to silk and other stuffs, to render colors laid on pa- 
per more brilliant, to give cohesion to fumigating 
postilea, and to keep suspended in water coloring 
or other matters which would otbcrwii« Hub^ide. 
The mucilage of Unseed is used in meditiine for the 
preparation of emalhcnt cataplasms, and cmnlstona 
are prepared with that of gum tragscanth. 

But it ought lo be remembereil in therapeutics 
that thefie gums being, in general, mixtures of vari- 
ous substances, it csnnot be admitted a priori that 
they may be indiscriminately tiubstitutcd Tor each 
other. Tilts is a point which experience must 
decide. 



INDIAN STEEL. OR WOOTZ. 

The vootz ore consists of the mngnrtic oxide of 
iron, united with qusrti, in pro[Hirtion» which do 
nut seem to ditfer oiucii, being generally ibotit 42 
of qoartx, and 58 of magnetic oxide. Its graiuii 
are of various sixe, down to a snndy texture. The 
natives prepare it for smelting by pounding the ore, 
und winiiuwiiig away the atony matru, n liuk st 
which the Hindoo females arc very dextcruUD. Tht: 
nianner in which iron ore it> i<mclled and cnnverlvd 
into wootz, or Indian steel, by the nntivrs «l the 
preaenl day, U probably the very same th^t wua 
practised by theui at the time ul the inviuttun of 
.Mexander; and it is a uniform process, from the 
Himalaya mountains to Cape Coraurin. The (ur- 
naec. or bloomery, in which the ore '\^ soieltetl, i» 
from 4 to 5 feet high ; it is somewhat pear-»huped,, 
being about 'I feel wide at butium, and 1 tuoi at 
top ; it is built entirely of clay, bo Ihat a couple of 
men ean finish its erection in a few Lours, nnd have 
it ready for use the next day. There is an opening 
in front, about a foot or more m height, which la 
built up with clay at the coiiinieiioeineiiT, and broken 
down at the cn«l. of each smelting operation. The 
bellowH nre usually made of a goul'^ «kin, which haa> 
been stripped from the animal willtoul rippu ij open 
the purt covering the belly. The apertures at the 
legu are tied up, and a noz/te of bamboo ix ftixteited 
in the otiening formed by the neck. The onhce of 
the tuil IB etdtirgcd nnd dit^tcnded by two slips of 
bamboo The»e arc grasped in the hand, and kept 
close together in making the stroke for the bUst ; 
in the returning stroke they are separnted to admit 
iiic air. By working a bellows of this kind with, 
rncb hand. m.ik>ng alternate strokes, a pretty uni- 
form bloat is mduced. The bamboo noxzles of the 
bellows are inserted into tubes uf cluy, which pasa 
into the fuiiiace at the bottom comers of the icmpo- 
rtiry wall in front. The furnace is filled widi. 
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ctiArcoal, and ■ lighted coal hnag introdaced brror« 
li>e noziies, the mius in ihe interior ii soon kiadled. 
A* soou u tKii tft accompliithed, a komII portion of 
Ibe ore, prrvioualy moiBlened with water* to pre- 
vent it frDin running through the charcoal, but 
without any flux whatever, ift laid on th« top of 
Ibe coal«i and covered with charcoal to till np liie 
furnace. 

lu thii manner ore and fuel are supplied ; and 
the bellows ara arged f3r 3 or 4 hour*, when the 
procesa is atopped ; and the temporary wall in 
front beiug broken down, the bloom is removed by 
a pKir of tongi from tlie bottom of the furnace. 
It i« then beaten with a wooden mallet, to separate 
ma much of the ecoriic as |K>»sibte from it, nnd, 
while itill red-hot, it is cut through Ihe middle, but 
not separated, in order merely to show the quality 
of the interior of the mass. In this irtate it i^ sold 
to the bUokamilhs, who make it into bar iron. 
The prtfportion of such iron made by Ihe nativea, 
from 100 parts of orr-, in about \h parts. ]n con- 
TertlDg the iron into steel, the natives cut it into 
))ieoe«, to enable it to pack better in the mieihle, 
which is formed of refractory clay, mixed with a 
lai^e 4uentity of charred hiuk of rice. It is seU 
dOfn chiirged with more than a pound of iron, which 
it put in with a proper weight of dried wood 
chopped imall, and both arc covered with one or 
two green leaves ; the proportions bein^ in general, 
10 parts of iron to I of wood atid leaves. The 
mouth of the craoible is then stopped with a hand- 
ful uf tempered clay, i&ramed in very clo»ely, to 
etkriuilc the air. The wood prcferrc<l is the Catsi/i 
aitrtcntatat and Ihe leaf, that of the AretfjiiaM 
giffoitJta, or the Convolculug laurifniiuu. K* soon 
MS the cby plugs of the crut.ibU'a sre dry, from 
20 10 21 of them are bdli up in the form of sn 
itri'h, m a smsll blast furnace ; they arc kept 
covered with charcoal, and subjected to heat urged 
by a blast fur about two hours and a half, when llie 
jiroccss is considered to be complete. T^e crucibles 
being now taken out of the famsce, and allowed to 
o>ol, arc broken, and the steel is found in the form 
of a cake, rounded by the bottom of the crucible. 
When the fusion has been perfect, the top of the 
cake is covered with striie, radiating from the centre, 
and is free from holes and rough projeutiuns ; but 
if the fusion hns been imperfect, the surfnce of the 
cake hns u honeycomb appearance, with projecting 
lumps uf mRllesblr iron. On an average, four out 
of Ave cakes are more or leas defei*tiTe. Tlirae 
imperfections have been tried tu be corrected la 
London, by re-melcinj; the cakes, and running 
Ibem into ingota ; but it is obvious, that when the 
cakes t-nuaisC partially of niallesble iron, and of 
unreduced oxide, simple fusUm cannot convert tlietn 
into good steel. When care is taken, however, tu 
aelect (miy such cakes as are perfect, to re-melt 
them thoroughly, and tilt tbem carefully into rtids, 
an article baa been produced, which possesses all 
the rcquiMtrs of tine steel in an eminent degree. 
In the supplement to the CncyelopiuUia BritAnnica, 
article Vutlfry, the Lite Mr. Stodart, of the Strand, 
a very comptilenl judge, has decUrrd " that for the 
purposes uf fine cntlcry, it is infinitely superior to 
the bcHt ICugli&h CA»t steel.** 

The uative^ jircpHre the caVea for being drawn 
into bars, by aiiiualing them for several hours in a 
small chsrroal furnu^-e, actuated by belloiws; the 
current of air bein;; made to plajF upon the c^kes 
wtiiletaniid over before it; whereby a pun ton of 
Ujc runjbiuod carbon is probably dissipsted, and 



the steel is softened ; without which opemttou the 
rakes would break in the attempt to draw them. 
Tliey are drawo by a hammer of a few poandl 
wriiiht. 

The natives weld two pieces of cast steel. Ky 
giving to each a sloping face, jag;ge>] all o^er 

with a smnll chi.^el ; then applying them wit' 

calcined borax between, and tying them 
with a wire, they ere brought to a full rr 
and united by a few: smart blows of a hummer. 

The ordinary bar iron of Sweden and Htir'itirT, 
whro converted by cementation, into s*> 
hibtCs upon its surface numerous imn'l 
pointfl, but few or no distinct vcsirulnr eni;.-!.' : 
whereu the Danneroora and the Ulverfitini >'.•--->• 
jiresent. sU over the sorfuce of the b.ir* < • i 
raUed blister;, upwards of ihree-eigbUut of 
in diameter, horizontally, but somewhat v ■ 
at top, Iron of an inferior descriptiau. mUu 
highly converted in the ceiaeoting-clicsl, becomca 
grey on the outer edges of the fraclurc 
chat of Donnemora acquires a silvery c- 
lustre on tbc edges, with crystalline f- •- 
The hi^ily converted steel is asod i 
require to be made very hard ; the ; 
verted, for softer and more elastic artudea, avdi 
as epriogs and aword bhidca. 



VENEERING. 

VKNKGRiNa la the method of r ' 

wood with a surface of a very »• 

the ports of the article of (urj.u...^ 

tared wbu-h meet the eye, apiwar tu tl 

tngc aft if the whale work were of the bt-t 

if this be well performed, it is very duraiu 

well to the last, and is attainable at an > 

considerably leas than a similar article would cvac if 

manufactured of ihe same wood tliroughuut, bnC 

of an inferior quality. 

The principnl rcqaiiite to ensnre flvcom In 
veuceriug, is to select well-seasoned wood for tb* 
ground, to use tlic best and strongvet rlue. Be 
careful to eiclude the air in gluing on your vrn-^T, 
or a blister will arise, and spoil your work 
part. We need not add any more to then r • 
as the following process coutains the most esaeuUai 
dircctiouB neccsaary. 

Corjinion Feneeriii^. — It is a desidemtuin 
workmen to veneer their work in such » ' 
that it will srand. Several of the mrrhi • 
moidy used cause tlie piece either to warp i 
in^, or otherwise to get hollow, after thtr 
fininhed, on its upper-aide; anifhowevcr at. 
v.orkman tuay be in Isyiiit; his veneer, il< 
Borattimes hip|>en ; much depends upon the u\utt- 
iirr of preparing llie ground, perhaps more than in 
thrit of li*y)iig the veneer. Select llwl pi<-i:t' ' ' *■ 
which is (rvt&x from knots ; slit it dui^n tb<- 
or, take a piece out of the heart, uud [.'['< ~. 
bnnrd when cut to the required length in a Kara 
plucB for two or three days; then joint tbein «;*, 
placing a heart edge and nn outftiilr edge t<<_ 
when dry, cat your tup again between eat : 
nnd joint it afresh ; you will then have a t.- 
up of pieces about two inches wide, aud if ) 
been careful in making your joints good, - 
have a top not so liable to c^st aAer it is n 
as many uf the tops which are now done 
methods tuQsiiy in practice. 
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Yoa m».j DX vraioMOt or other wood, initead of 

dr>l. but mftke >our juinti in the Mine mABner. 

It ii KiK) a good pl£u, aricr having veneered jour 

tcp. to Iiy it nn the ground ou som« ihaviagt, with 

the rctoeer downK-ardi> ; it lh«n driu gradualtT, and 

fo aftdt Um likely to cait tb&n by dicing too tiuick. 

T\i l^iiM OM Vim«CT-*. — Id repaJhDg old cabi- 

nt:<, lu.d other farcitnre, worlcmea are sometimes 

;:.! :. !<>■<• to know how to ^^t lid of those blislen 

^1 I. 'p[>ear oq the surface, in coDK^^ueDce of the 

^ ... iMi-.rr the veneer foiling orcauaing the vcne«r 

to »rp«rate trom the ground in patches ; and thcae 

blisCcfi aiY fret|uent)y so situated, that, without 

«rpar«rm«; lUe whole veneer from the ground, it i« 

!Li.|>"^Mt>lts to iutrodace any glue between them lo 

If u; I' : tlic great diiiiculLy in thia ca*e ia to nepa- 

nir'tlic veneer from the grouud without injuring it, 

M tC udhcrra in many places too fast to sepirite 

wiihoiit. Iirtnking it. We will here, thrrffure, show 

bcw this operation moy be performed uitbout ditK- 

rii*T- ■ ' ''if veneer preserved prrfcctiy whole 

m. ', read jr for relaying as a new piece. 

fi V frorfnce Mth boiling water, and with 

• rci.iT*v rltith remove dirt or grease; then place it 

hr/orf the Are, or heat it with a caul ; oil it« sur- 

fsM With conrann linseed oil, plaoe it agaiti to the 

tnr. and the heat wilt make the oil penetrate quite 

ttr -. iieer and soften the glue undenieatb ; 

t( ' ii raise thr edge gently with a chisel, 

«i... — j.arute completely from the groood : be 

cftreful not to use too great force, or you will spoil 

yvur wurk ; again, if it should get cold during the 

mention, Apply more oil, and heat it again : re^ieat 

t(»4 process till you hove entirely separated the 

. then wash off the old glue, and proceed to 

■iin as a new veneer. 

fhr Iniat/tnff end X'eneennff. — The best glue 
v known by its lrnnK|mrency, and bring of a 
•■■ tVcff from r)nu(l»and streaks. I)is8r>lve 
nnd to every pint add h^dfagillof the 
iiiij half an Duiicfl uf iatnglass. 
7b I'ewcer TarthunhvlL— First obwrve to have 
ywir shell of an rqual thickness, and scrope and 
ijwi I Ibe underside very smooth ; grind some 
«f#n>(1)inn very fine, and mix it up with spirits of 
:iue iind vnrni!ih ; Iny two or three roati of 
M the nnder side of the sbrll, till it becomes 
: when dry, Uy it down with good glue. 
7 the leneer. — Having in»dc your work 
!'>'l with a tooth-plane apply to your 
■If, and lay it on your work ; then with 
termtd a mul, fasten it dniru by 
>l h«nd-srrcws, nnd let it remain till per- 
'.^rA. It then only remains to bo cleaned ofl* 
ut'J j-oliihed, according to the following dirct^^tiunif. 
I In order to add to the beanty of your work, and 

^^H«odi|cc ■ variety in the shade, it is necrsoary, be- 
^^^p0 Itying on veneer, to give that side intended to 
^^^Bglu^'d cost or two of some color ground in 
^^H^or •sriiikh, and set by to dry thoroughly before 
^^^Sb Uy your veneer, as red lead and vertnillion 
groand logt-ilier ; king's yello.*-. Prussian bine, or 
soy r»l>ir you may fnucy : nnd fomeiimes the sur< 
face IS gilt on the side which ynu intend to lay on 
ymir work ; lliis prmlufMi a very brttlitnl effect, 
itwX eiito rommon Datch metal applied will have 
a *^<y good elfect. 

T^"- mctbud here given for tortoiscabell Is 
ei^MitllT applicable lo wouds of two difTcrcnt colors, 
naly tbcn yea n«ed not use any othrr glue but 
lUt iu rommoD use, vbiuh rautt be good. 



CHEMICAL TESTS. 

(Returned from paijt 32B.^ 

TeaUforUad, Artmic, and Chalk, trAen Wkitf 
OjTfde o/ Zinc if nppoted to be adulterated h\f 
ihevt. — The two Arst of theae adnlterotiuna uuy be 
accidental : the Utter is wilfully done for frMtidu- 
lent purposes. To detect thr nrscnic nnd lend, put 
some of the suspected powder into n luniMer, and 
poor over it pure acetous acid, (difttilled vinegar) 
decant the solution into another tnmbler, and pour 
in some Harrowgate water. If lead be present, the 
solphoretted hydrogen of this test will turn it bUrk, 
and a precipitate of that color will accordingly f^ll 
down. If oracnic be contained in it, the precipitate 
will be yellow. In case that both tlirse should be 
pr^ent. it will be proper to examine the prrcipitate 
after decantation of the sonematant liquid. To 
ducovcr the preBenccof chalk ; — when acetous acid 
is poured over it, an effervescence of carbonic acid 
gas will take place ; but as a farther proof, add a 
solution of oxulic acid to the acetous sclutinn ; an 
insoluble wbite precipitate of oxalate of lime will 
instantly fall down. 

Svfphuroun Acid Go* a Teet for Water held in 
Solution in the Atmottphere. — Sulpborooa acid gaa 
received over mercary is an invisible aerial body ; 
but if a phial containing this gaa b« opened, on imme- 
diate cloud of va|>oar will be seen hovering oier it. 
This is caused by the ascent of the gas, and the 
great affinity it has for rootstnre : this it finds in 
the air, in the state of vapoor from water, and with 
this vBfwur it immediately combioes, forming a 
dense rltiud. 

Muriate tifTin a Test for Tanning.— A» It in of 
importance in many cues to aacertain the cxisteaoe 
of tannin, or the astringent principle in vegetable 
infusions, the following may be depended on as a 
dtlicate teat. Poar a few drops of the solution of 
ninrUte of tin into a wine glass containing an infu- 
sion of gall-nuts, or of Peruvian or oak bark. Thia 
salt wiU form an insoluble precipitate with the 
tannin contained m each of these. 

Gelatine and Tannin Teet* far each ttther.—Vihcrk 
tannin ii susprrted to exist in any vegetable make 
B decoction or infusion of it ; and into half a wins 
glass full, drop some solution of isin|;liii«, size, glue, 
or animal gelatine, obtained by boiling calir-s feci, 
Sec. ir tannin exists io the infusion or decoction, 
a white or yellowish flocculcnt precipitate will 
instantly take place. The most ready experiment 
of this kind will be to add a few drops of the solu- 
tion of size to an infuiuan of galls, oak bark, or 
Peruvian bark, when the effect will be satisfactory. 
On the othrr hand, an infusion of galU or oak 
bark will discover the presence of gelatine, in mix- 
ture where it may exist. Jn all effects of this kind, 
the tannin by its aatringent power, bringt the gela- 
tinuax particles in a closer contact, and thus coagn* 
Uting, ihey arc precipitated. It la on this princi- 
ple that leather is tanned, the raw hides contain 
gtlatine, and the oak bark tannin; and when the 
hides are iromeried in pits containing the bark 
liquor, their fibres are brought in closer contact, 
and of course their texture u thus rendered tougher 
und stronger. 

fodiitf and Starch, Teetifor Areenic, and Oar- 
neive Sublimatt. — The following method baa ben 
proposed by Arugnatelli, for discovering arsenic and 
corrosive sublimate in tbdr respective aolutiona. 
and to dbtincuish Uiem fVom each other. We 
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TDtist tnlce the itarrh of vheat botl^l in water, until 
It is of a proper consUtenw. (and rcccntjy prepared ?) 
to I Ilia is to be adtled a fufficient quantity of iodine 
nntU it i§ of a blue color ; it is Afterwnrda to be 
diluted with pure water, until it hccomea of a beau- 
tiful aaure blue. — ]f to this uure colored 
solution of starch we add some drops of ao aqueoaa 
■ohition of the oxide of nrsrnic, the color changes 
to a redisb hue, and 5nully i« quite dissipated. 
The suliilioii of currutiivc subttmnte, pourrd Into the 
ioditie and starch, producfJt in it almost the same 
change with (he arsentc ; but if, to the fluid, dia- 
colnred by the oxidr of arsrnic, we add some drops 
of tiulpliuric arid, the oriffinil blue color ii restored 
with mnre thwn itt oriffinal Imlliancj ; whiUt the 
eoliir uf tile tluid tJiat has been dischorged, by the 
roTn>«tvc iiiiti|iin4t«. cannot be restored, cither by 
rhr s«l|ilpirk: and. or by any other means. 

TfMfg tfi ffeffrt Vhhrcte q/ Mtrcury, — Expose 
thr KiiHprrrrd 9ub*>t«n<tr to heat, in a tube, but 
• ilhtiuc uny tarbunnccous miiturc. the corrosive 
Rnbliiitate will rive in ruiticft ajid line the iiitvrii>r 
■nrfare of the tube wiili a shining white crust. 
'fbi« cniAt is then to be d(si»olT«d in diitiUed water, 
'ind flMayed by the following tests : — First, limr- 
fater will produce a prfcipitate of an orange yellow 
't-t>|rir. Sifcuad, a single drop of a dilute solution 
i>f sub-cMrbonate of potass, will, at first, produce a 
whitr prrci|iitat«, but on a atill further addition of 
tlif tni, an nmnee-coiorrd sedimmt will be formed. 
7'Mrdly, wuter holding in solution salphurttted 
liydro|;eti, will throw down a dark colored pre- 
cipitntc, »hii:h when dried, and strongly heated, 
may be volatilised without any odour of gorUe beiiki; 

m•llitr^^el^. 

>1uch difficulty has often been experienced in de< 
tccting the mineral subitnnces which act as poisons, 
especially corrosive sublimste, arsenic, copper, 
lead, and biimutb ; when they have been mingled, 
in the itomacb, with colored liquids, such as red 
wine and cofliee, a circumstance which not un- 
frequcntly happens in cases of poJtioning by those 
minemls. This difficulty baa arisen from the color 
•of red wine or coffee, changing that of the pre- 
«ipitntr!i obtaiiu'd by the tests above drttignated. A 
method was ilii»covered Ity Orfilu, by which these 
inconveniences may be obviated. The process con- 
sists in 6rst discoloring or bleaching the liquid to 
6e examined, by means of a concentrated solution 
of chlorine in water (ttroiii^ oiy-muriaticor chloric 
acid.) then applying the proper trsts in the ordinary 
way. An the sulution uf elilurine decomposes but 
a very few of the mineral puiftuns, there are hardly 
•Dy of thirni to which this method is not appli- 
<mble. Nitrate of silter and Uitarixed antimony 
■re the only exceptions likely to occur in medical 
practice. 

M'r bhall here detail some further experiments to 
elucidate more clearly thic importnnt subject. 
Somr whitr oxide of arsenic was diw>olved in water 
and mingled with red wine, a sufficient quantity of a 
concentrated s<*lution uf chlorine was added to 
change the mixture to a yellow color ; a yellowish- 
red precipitate formed, compoflcd of chlorine and 
the glutiiiuiis mailer ronlatnrd in the wine ; when 
this precipitate hnd settled, the liquor wns filtered; 
in this, lime-natrr produced a wliitf, ammoniacal 
sulphate of copper a green, and sulphuric add a 
yellow precipitate. The same results were obtained 
from • mixture of cotftc with white arsenic Cor- 



roaiTe lublimste (rested tu the same way, wia pnm 
cipitated of a yellow color by potass, white by 
liquid ammonia, and bluck by sulphuretted hrdro- 
gen. Sulphate of copper and verdigris, submittal 
to tfaa same process, fnmished a orowniith pre- 
cipitate with tbeprassaate of potass, green with the 
anenlate of potass, and black with the hydro* 
solphnrets. Litharge and acetate of lead, treated 
in a similar way, gave rise to white prccipitati* 
with the sulphate of potass, black with the hydro* 
solphurets, and bright yellow with the chromate 
of potaaa. If some of the foregoing mixtures are 
too much dilated when the tents are applied, no 
predpitatcf will be product : it will, in some cases, 
be necrsMry to evaporate them previously to th* 
addition of the chlorine to one>-half or one-qnarter, 
or less, of their volume; when the desired effeeu 
will be produced. 

7b dftenmine whether a Mineral eontmni LeoS. — 
Break a small portion from tlic ore, and observe the 
fragments and their brilliancy ; now place a bit not 
larger than a pepper-corn on a piece of eharrotl* 
then with the blow-pipe, blow through thr flame of 
candle, directing the jet upon the niinend. If it 
rontaina lead, it will instantly discharge sulphureous 
vapours, and in half a minute, the lead wUX be re- 
duced. 

The ores of this metal are numeroos; the most 
common is blue lead ore, which occurs in great 
quantity, and from it the lead in commeroe is prx^- 
duccd. Others arc of various colors, as grey, green, 
brown, yellow and red. 

Tb defaet Mrrcurtf in Jlfrnrrflir.— Earths or 
minerals of any kind, containing merrury, arvmoit 
Bccnrately assayed by distilling tbrm with iroo- 
filings ; but whether a mineral conuios mercury or 
not, may be easily discovered, by strewing it, whvn 
powdered, on a plate of hot iron, or on a hot bride 
covered with iron-filings, and inverting over it a 
glass of any kind ; the mercury, if the mineral coo* 
tains any, will ascend, and attach itself in analL 
globules to the sides of the glass. 

Mercury is found both in the native state, and aa 
an ore, combined with sulphur, &c Native mer- 
cury is railed living or running mercury, because 
it is seen to run in small streams at the bottoms of 
wme mines. It is more frequently, however, im- 
bedded in calcareous earths, or cbys of different 
colors, from which it moy b« separated either by 
trituration and lotion, (the smaller globalrs coaln- 
dng by mutual contact into larger ;) or by distil- 
lation. Cinnabar is the most common ore of mer- 
cury ; it is found in an earthy form, resembhag 
red ochre, sometimes in an indurated state, and, 
though generally red, it has been observed of a 
yellowish or blackish cost; it is mostly opaque, 
but some pieces are as transparent as a ruby. Thia 
ore consists of mercury ond sulphur combined to- 
gether in different propurltons ; tome cinnabatS 
yielding as much as seven, others not three partly 
in eight, of their weight of mercury. Sulphur and 
mercury, being both volatile in a small degree of 
beat, would rise together in dLstillatioD, nnlea*! soxD9 
iiibstance. such as quick-lime or )ron>filings, was 
added to tlie cinnabar, which by superior affinity, 
can unite itself with, and dcUin the sulphur whilst 
the mercury, not being able to sapport the heat, ia 
elevated in vaponr. and condensed in vaiioos WRJ* 
ill different works. 

(To he etmtinued.) 
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HYDRAULIC ENGINES.— PUMPS. 

Pt^Wfs aro of general utility, and bave such a 
variety of forms nnd principlen of cunstructlQn, 
tliut a ffir Winds on tlir niurt^ valuable uf tbem wiU 
iiut be utjcletie or uniittcreiiting. Puinpt kcc either 
Ijy the prcuHtirf of tlie atmostjjhrre, when the 
e&]}li(iMiion of Ihiiir mode uf action depends upon 
piituiuatics. Some act upon tbc property that 
wB(4.r, as will lu other flnida, Crnntuniti the 
mecbunical iinpul»r it rDcrivn ; or upon other lawB 
relative to fluid i^n.-yfurc, momrntum, Stc, whrn 
ire mnst call in the aid hydniulics for their 
clunidution. Bc»idf-v these, nrr various machine* 
for raiitini; tfater, df^pendent purely upon mechanical 
ptiiiciplm, upuii rrii(rifii|[al force, &c., Independent 
of the Uira of fluid motion. 

It is propo4ed, ut pre«eut, to consider only some 
of tho miiro iisrfiil inatrumenMi of the (init kind, 
or iho*? dept'Ddont chiefly on tlw prc*8ure Qt the 
air. Ilirtc arr divided into the cammtm pump, the 
Jhrre pump, and tbc lift pump ; before, however, 
tlietif arc t!Jiplaine<J, it will be right to oonjiider one 
bliU more uncienl tlten either of them, and that 
pump which was known to, and umtiI by, the 
aiH'ieuts, And wliicli was invented by Ctcgibiua. 

f fetiliitM Pumpt tho iirst uf all the kinds, acts 
both by :«uctiou and pulsion, the water bemg drawn 
up at one part of tlie iiurninient, and puiihed up 
at another; its structure and action is as follnwa ; — 
A cylinder, A , Fig. 1 , fomu tbe pomp bBrrel ; it is far< 
niiihed with a valve at E, and has a pipe B, which 
proceeds to the well twiow. la tlie pump barrel ia 
a pinUm, D, made of grora wood, which will not 
«well in tbe water, and adjuitted to the apeiturr of 
the cylinder, with a covering of leather, but without 
any valve. There i* a Keeond pipe on the side of 
A, which proceeds to another reUel, H. and has 
at the end of it a valve, L When the piston is 
niacd by the bundle, the water opens tbe valve, G, 
And rises into (be ca\ity uf the cylinder, and when 
tbe Mune piston i.t :u;niu depri'sscd. the valve, I, is 
opened, and the water driven up the tube. N. 

7%e ' 'ftHmott .Sucking Pump. — To Hudenttaod 
tbo action of tlie common pimip, suppose a model 
like that of Fig. 2 be put into a bucket of wat«r, 
tlie water being deep enough to cuter the lower 
part of tbc |iipe, A ; the valve on the moveable 
bucket, G, and tbe valve on the AkihI box, 11, 
which bus quite Ulls the cavity of the barrel. B C, 
vill lie diiic by its own weight upon tlte bole in 
the btjcket and box . until tbo enpoe begins to work ; 
Che turker, or bucket, G, is raised or depressed by 
the handle. K ; the bucket bein^f supposed at tho 
Jowcr part of the barrel wlien the working begins ; 
tsko hutd uf the handir, K, and thereby draw up 
the bueket from B to C, which will make room for 
the air in the pump, all the way below the bucket 
to dihit« itselC by which its spring 15 weaktocd, 
and then it>i force i» nnt et^uitateut to the weight or 
prcBAure of the outward air upun the water in tJie 
vessel below ; and. therefore, at the first stroke the 
outward air will prrfu* op ihe water into the lower 
pipe, and after a stroke or twn, will penetrate 
through the valvf, H, and occupy the cylinder or 
barrel, B C. Upon depressing the bucket again, 
the water ranont rtturn. because any force applied 
above will necnt^ndy close the valve, H, and the 
bncket in remr.iiiig will press upon tbe water, 
until the prt»»urc of the wali-r ujKm the under 
•urface nf tbe valve in G. will n|»en tbe valve 
«t that part, and escapmj through the hole, vrill 




occupy a vpaoe aoove tbe bucket G. 
stroke of the handle will have a doubll 
will draw up the water from the well, 
former insUnce, so that it shall aga] 
cylinder, bnt with frc&h water ; for it will 
seen, that tbe liAing of tbc bucket after 
has obtained access, above it, docs not r< 
water as before, but the rery circiuM 
lifting the handle will close tlte valve j 
the water wiU be lifted up at the same ta 
there no appointed outlet for the lifted 
w'ould flow over the top of tbe barrt 
remedy the iuconvenifiice of this, a 
usually attached, tlirDugli which the wfl 
by one stroke oAer another, is carried 

As it is the pressure of tlie atnoapli 
caoaeis the water 10 nse, and follow lb» 
bucket. G. as it is drawn up ; and aiim 
32 feet high ia of equal weight witli 
column of iJie atmocphere from tlte c«f 
very top of the air, therefore, the per 
height of the piston, or bucket, from t] 
of the water in the well must always 
32 feet, otherwise the water will 
the bucket. Hut when the height 
water has once got above the buck 
lifted to any height, if the pipe which 
away be made long enough, and a sufficio 
of strength be employed 10 rai»c it with tl 
of the water above without even lengtb 
stroke. 

TAf fbret Pump is represented in Pip 

the pipe from the well ; B C, the pump ' 

the I'lunger, wliicb is a solid (listnu, aa 

handle ; K. is the sir ved»c-l, or condcn 

lower part of llie jet, or cdticiion pi] 

pipe of rommunioaiion between the pui 

and condenser ; the miHlc of action u veq 

when the plunger is druwn up, the p 

atmoFphcre upon the sturtaco of tbe 

well, forces it up tbe pi|)e, A. tlirough 

valve, H, tilling the &piice beJow the 

plunger; when this is forced down, the 

closes, and the water is driven through 

M, and the valve, P. opening, odmita 

above into the vessel, k. The water 1 

forced into the air-vc!iM?l, K, by repeata 

of the plungvr, geL» b1»o¥o tlie lower 

pipe, I, and thru brciiiK tn condense the 

upper jxart of the vessel, K; for ns the f^ 

fixed HM- tight into the \t>A'A below F, tuU 

h«fi no way to get out of the vessel but thn 

pipe, I. and cannot get out when tbe mo«| 

covered with water, and is more and more 06 

as the water riees up the pipe, tho air bl 

act fordt.ly by it< »pring against the ! 

the water at H. onl ibis Ai:tion drives the 

through the piptr. I. fmm whence U 

jet to a great height, and in supplied by all 

raising and deprc^Kini; the hantile, B, and 

spring of tbe nir runlinnM while the pi 

Wing raised, the rlrrani, or jet, nil! be till 

long 08 the pumping action continue*. 

were no air vessel, the pipe, 1, would I4 

to N, and then the jet of water would 

time the plunger is nased 

T^t L^ftinif Pump, rrprewntcd in Fig 
from the sucking pump only in the diipoi 
its valves, and the form uf its piston frame 

B E is a barrel fixed in a rectangular franM 
the barrel is a lixtore, and bos its lower 
water ; the frame is moveable up and doifl 
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low to a cross bAr, wMcb besra the 
U ao inverted piflton, with a valre 
ted. Upon the top of the barret is a 
L, rithrr fiitnl Co the barrel, or with 
:ket joiDt, in either cose air and water 
lia purt, at H, is a valve that opeoa 
It is evident, that when tlic piston 
lut down into the water, the piiitoD, D, 
D<1 the water bcluw will nixh up through 
and get above the piston, and that 
Bme is hftcd up, the piaton wtU force 
irough the valve, C, up into xhe cistrrn, 
ran off by the ^poat, K. The piston 
ptays below the aur&ce of the water. 



UNO THE BORDERS OF GLASS. 
plding upon class, which ia a rcviral 
Bment upon attempts made many yeurit 
If used for decorating the borders of 
lecuting name plates and inscriptiona 
purposes, as also for ornamcutat deco- 
varietr of elegant works, with different 
Boda i but, aa black ia the most general 
wc shall Arst proceed to treat on 
ways of performing it, 
to procure some of the finest isinglasBi 
will distinguish by holding it between 
i light, when that which ia white and 
if the beat, and the contrary U totally 
■ pnrpoae. DisHolve it in very clean 
' thick, and strain it through a linen 
loto a tea cup of very clean milk-warm 
ibottt the size of a small pea of the isia* 
irhlch let gently incorporate with the 
r, having your glass tliat is to be gilt 
and free from any dirt or greaM» get 
}ld, the less porous in the beating the 
H on B gildin]; cushion, a;id cut it in 
^ur purpose, according to the breadth 
then touch, with a hair pencil dipped in 
JDglasa water, on the glass ; and, while 
on yoar leaf gold, piece by piece, until 
• parts you want covered. The leaf will 
[here to the glaas ; then place it within 
fire, in a slanting position, until it driew, 
^ in a few minutes. While it u gently 
a piece of clean cotton wool, and rub 
Ihe glass smartly, until yon not only 
lona pieces of leaf gold gone, but 
the back of the part gilt receives a kind 
khot proceetl to lay on a second coat of 
c aame munacr as the Grst, drying it a^ 
'polishing it ; and saa third coat, which 
ic&t, and, to giid properljr, cannot be 
litb. Then take the t'vke of the print or 
bich ia to be framed, and lupins: it on 
of the glass, mark where the comers 
with a hnir pencil, nnd nome dark 
Ir which, being provided with a long 
', and a pointed piece of ivory, draw 
ont of joiir gold, and with a mahogany 
Ick, pointed cautiously, work nwny the 
part, Icivtng the gold fillet which is to 
yoQr picture, sharp and neat; when, if 
mind to ornament it by any other lines 
klack, in the centre, lay on your ruler. 
yoar ivory point scribe them, nnd then 
tfving loine black jnpaii, tu which a little 
black lias been added, to deepen ita 
It it all over the gilt part of your glats, 
between it and the edge, then set it 




to dry, which will take place in a few boars, when 
you are to lay out the breadth of the bhick line that 
is to be inside your gilding, scribe it with a shaip 
point, and cut away the waate black, with a graver 
or acme sharp instromrnt. 

If yon want to cut figures, or any kind of cwna- 
ment, out of your gold, after your glass is Rilt, have 
a drawing of your design on paper, at the hack of 
which rub aome powdered red chalk, and the smollckt 
quantity of frmh buttrr; lay the paper on the gold, 
nnd, with a bluntish ivory point, go over the lineaof 
the drawing, and they will be nicely trantfL'rred on 
the gold ; when yon can, with an ivory point, truce 
them out of the gold, and ehade them agreenbly to 
either fancy, or from the drawing you have by yon ; 
and Uien, by mixing any color you chuoa; witit 
white cnpal varnish, you may vary your ground a* 
you think proper. 

fiut the moat important secret in the glass gilding, 
is the method which only a few persona In l^indon 
are actjuainted with. In an instant aAer your glau 
ia blacked, take away the parta where your gold Js 
to appear, and leave the remainder of the black tu 
stand fast, by which means the bUck |{ilding work 
is done in one half the time, and with half the gold 
leaf. The process U simple, and is thus performed: 
— You are to get the very beat bhck japan vamiah, 
Rooh asisoaed for the roofs of carriages, to which you 
may add a very small share of burned lamp black, 
very finely ground in spirits of turpentine ; thrni 
with a large flat raniieh brush, give your rUs-h one 
even thin coat, holding it between you and the light, 
observing that it does not oppear a tliick dead 
black, but exhibits a degree of tranipartncy, and 
not too mnch so aa to prevent its appealing a good 
black at the right side of the gloss. After this, you 
arc to have your Icttera or ornaments, drawn on 
paper as before mentioned, and trsL-c it in the same 
maimer on your black vumisli, when it is )>frfectly 
dry ; the drawing will be very critically truisferred 
to the black. You are then to get a fine needle, 
and fix it in a wooden handle, firmly, with which 
you are to scribe the outlines of what black U to 
come out, through the varniah, so aa not an ml^e 
hangs to the main body of the black. Then take 
Kome thick broivn paper, dip it in water, and sqaerse 
it gently, and npread it over the parta of the varnish 
you want to detach from the glass, and in a few 
minutes, by raising one edge of the black, it will 
all peel away aa clean from the glass as if it never 
was on it, in an instant. ^Hien all the black you 
Kant is taken nut, lay yourgtajta to the fire, and the 
remaining part of the varnish will instantly become 
liard oj ever, and ready to have the gald put on. 



M.\RBLE. 

This title erabracea auch of the primitive, tran- 
sition, and purer compact limestones of secondary 
(bTmatton, as may be quarried in solid tdork* wilh- 
niit fijiKurea, and are susceptible of a fine poti^hed 
surface. TTie finer, the white, or more benuiifully 
variegated the colors of the »tonc, the more valunblr, 
celerig paribus^ is the marble. Its general characters 
are the fullowing : — 

THarhlr. efTerTeacea with acids; affords qnicklime 
by calcination; has a conchuidal sraly fracture; ia 
translucent only on tlic vtry edges ; » easily 
scratched by the knife; has a spec. grov. of 2"7 ; 
admits of being &awn into friaba ; and receives a 
hriUiant poU^h. ThefC qualities occur united in 
only three princlpol varieties of limeitoae ( in tk« 
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ueoharotd Umutone, to called from iu fine granalar 
texture, resembliDg that of loaf sugEr, hdcI which 
constitutes tnodrni Rtatuanr marble, like that of 
Carrara ; 2. ta Che foliated limestone, coiuisting of 
a multitude of siuaU fnc«ta, formed of lUtii> plates 
applied to oDti another in every posiible direction. 
Oon»titutiDg the antique statuary marble, like that 
of Paroft; 3. in mnny of the transition and car- 
boQUieroiis, or encrinitic Umestooea, sabordiaate to 
Che cnai formattuo. 

The Baceharoid and lameller, or statosry marbles, 
bnloug entirely to (irimilive and traatiition districts. 
The greater part of the rloac-grained colored 
B«arble5 belong aUo to the eame geological localities ; 
and becume so rare in the aecondary limestone for- 
matiout, that immense tracta of these occur without 
I sinifle bed snfficicnlly eoLire and aimpact to con- 
atituCe a workable marble. The limestone Ijing 
between the calcareo- siliceous sands and gntatone 
of the under oolite, and which is called Poreitt 
marble id England, being suicrptible of s toleroble 
puli»b, luid varii^atrd with imbedded shells, hns 
aometimes being worked into ornamental slabs in 
Oifordshire. where it occurs ia the neighbuurhond 
of Whichwiiod forest ; but thia case can hardly be 
considered as aa exception to the general rule. 
To constitute a profitable marble -quarry, Uiere mast 
be a large extent of homogeoeong limestone, nail a 
facility of tnuuporting the blocks after they are 
dug. On examining these natural advantages of 
the beds of Carrara marble, we may readily under- 
Btand bow the stntuury marbles discovered in the 
Pf rences, Savoy, Corsica, dtc, have never been able 
to couie into competition with it in the market. 
In fact, the two sides of the valley of Carrara may 
be regarded as mountains of ttatuary marble of the 
finest qtulicy. 

Gypseous alabaster moy be readily distinguished 
froui marbles, because it does not effervesce with 
OiL-ids, and is soft enough to be urmtched by the 
nait : etalagmitic aUbaster is somewhat harder than 
marble, translucent, and variegated with regular 
Atripes or undulatioDs. 

Some granular mirblei are flexible in thin alsbs, 
er, at least, become ao by being dried at the firr ; 
which shows, u Dolomiea duspected, chat this pro- 
perty ansica from a diminution of the altractire force 
among the particles, by the loas of the moisture. 

Tbe various tints of ornsmental marbles generally 
proceed from oxides of iron ; but the blue and 
greeu tints are aometimes caused by minute particles 
of humttlcndr, as in the slate-blne variety, called 
Turchitio, and in ^ome green marbles of Gemaany. 
The bUck marbles nre colored by charcoal, mixed 
OOCasiooaUy with sulphur and bitumen ; when they 
eoostttute stinkstone. 

Br^nd diviJes marbles, aeeording to thetr lo- 
calities, into classes, each of which contains eight 
subdivisions : — 

1. — Uni-colored marbles; including only the 
white and the black. 

2, — Varieg)it4:d marbles ; those with irrcgiilar 
spots or veins. 

3. — Madreporic marbles, presenting animal re- 
mains in tbe shape of white or grey spots, with 
regularly disposed dots and stars in the centre. 

4. — Shell marbles ; with only a few shells ia- 
terspersed in the calcareous base. 

&. — Lumachella marbles, entirely composed of 
■heUs. 

G.^Cipolia laarblss, oonlaiziiog vcIds of greenish 
telo. 



7. — Breccia marbles, form^ of ■ v 
angular fragments of diffV-mit marbles 
s common cement. 

8. — Puddingstone marbles; ■ conglom 
rounded pieces. 

Antigve marblet. — The most remarkable 
arc the following : — Parian marble, called /i 
by the ancients, because its quarries were 
by lamps ; it bos a yellowish- white color 
texture composnl of liiie shining scales, I 
all directions. The celebrated Arundeliaa 
at Oxford cunust of Parian marble, as welt 
Medicean Venns. Penieiie marble, Vom I 
Pcnteles, near Athens, resembles the 
is somewhat denser and finer grained, 
siooal greenish tones, produced by 
whence it ia called by the Italians Cipni 
The Parthenon, Propyleum, the Hip; 
other principal monuments of Athena^ 
Pentelic marble; of which 6ne specimena 
sern among the Elgin collertion. in the 
Museum. Mai-mo Greco, or Greek white 
is of a very livtily snow white color, rather 
than the preceding, ond susceptible of a 
polish. It wan obtained from several isl 
Archlpelai^). as Scio. Samoa, I^osbos, 4tc. 
lucent white marble, Marmo tlatuario 
Italians, is very much like the Parian, only 
opaque. Columns and altars uf this ma 
in Venice, and several towns of Lomba 
Che quarries are qnite unknown. FteMAlt 
marble, of which five or six tables are p 
tbe house of Prince Borghe&e, at Rome. 
WAite marble of Lmi, on the coast of TuoctS] 
was preferred by the Greek sculptors, to both ih 
Parian . and Pentelic. White marble qf Cmrran 
betwon Specia azul Lucca, ia of a fine white colol 
but often Cravereed by grey veins, so that it is diC 
cult to procure moderately large pieces free frm 
tliem. It is not so apt to turn yellow as the Parfa 
marble. This quarry was worked by the aneieati 
having been opened in the time of Julius Ccsai 
Many antique statues remain of this marble. Il 
two principal quarries at the present day an tha 
of Piantrllu and Polvazzo. In the centre of II 
blocks very limpid rock-crystals are sooketuM 
fiiand, which are called Carrara diamonds. Aa d 
finest qualities arc becoming excessively rare, it hi 
risen in price to about three guineas the cubie fooi 
The While marble of Mount Hymrttus, in Qreeoi 
was not of a very pure white, bui inclined a LLCt! 
to grey. Tbe statue of Meleager, in tlie Vrcnc 
Museum^ is of this marble. 

Black antique marble, tbe Nero Qntico of A 
Italians. This is more intensely black than any G 
our modem marbles ; it is extremely scaroe, oceiu 
ring only in sculptured pieces, Tbe red mtti^ 
marble, Effyplum of the ancients, and Awse «sMi 
of the Italians, is a beautiful marble of a deap bkM 
red color, interspersed with white vcios and vtl 
very minute wtiite dots, as if strewed over «(k 
grains of sand. There is in tbe Grimani nklki-s ■ 
Venice, a colossal statue of Marcus i, 

rofso attlico, which wns formerly preser 
Pantheon st Rome. Green antique marbU, «Kr 
antieo, is a kind of breccia, whose paste is amlftu 
of talc and limestone, while the dark green fragmi 
consist of serpentine. Very heaatiftti spedmens 
it are preserved at Parma. The beat q»^' 
graas.green paste, with black spots of n« 
tine, but ia never mingled with red ^i 
eyotted grttn anlijut marbh, has a dark gi 
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id mukvd withcouU red and bUck spots, with 

Its of tnirocki chuiged into white marble. 

linown only in snuU UblcU. Leek marble i 

ineiy of that culor, of which there in a table 

>lint nt I'dris. Marmn verde paff/wceo is of 

a yfillvif idb greeo color, and is fouad only in the 

ruins of ancient Rome. Cervtttu marble uf a deep 

ltd, witit numerous i^y and white veins, Is said to 

bf found in Africa, and hij^hly esteemed in com- 

Bcrce> y*itow atUtque tnaiLle, giallo milieu of the 

Italians \ ovlor of the yolk of au egg, either anifurm 

ur :irukcd with bUck or deep yelluw rings. It is 

>: may be replaced by Sienna marbU. Red 

.V ttntiqur niarblet, found only among the 

, ic Rome. Grand antique, a breccia 

II ilug shells, couiiists of large frsgmeots 

a oLi*-*. rii'irule, traversed by veins or lines of a 

shintag wUite. There are fonr columns of it in the 

MsMom at Paris. Antiqut Cifiolino marble, 

Crpolm is a name given to all sach marbles as have 

frttaish zones prodaced by gitten tale ; their fnic- 

isre ia ^nnular and shining, and displays hero and 

U)«rn ptati-^ of talc. Pursle antique breccia marble 

variable in the color and size of its spots. 

.^^l^con irtccia, lias a black grnimd, 

ix.t^.Lcd with large fragments of a greyish-vhite. 

dMp red. or purpliab wine color : and is one of the 

toMC beatttifui marbles. A^se colored antique brrecia 

MtrAir ia very scarce, occurring only in smsll tablets. 

TUer« are various utber kinds of ancient breccias, 

•hich it would bo tedious to particulariM. 

fl'o be continuedj 

I'APIN'S DIGESTER. 
I ^ digester is a vessel, by means of which a 

1 <it heat is communicated to wstcr, ai^pcrior 

k lu UmI iKhich it acquires when Jt boils. Water in- 
I deed upu*ed to common air. ur the mere preasure 
^Lm^ 1 |i!ifre, however strongly it boil, can 

^^Km^ I certain degree uf beat, wbich never 

pK*. .iijl inclosed ni Papin's digestrr a(.-i]uirrB 

irgree, that it ii» capable of performing ope- 
for which common boiling water \% absu* 
rnt. A prouf of this will be seen in 
11 of theed'eccs prod uc«d by this machine. 
vi;k>r| may be uf any furm, tlinugh the 
.1 or gphencol is best ; but it must be made 
'-r or brass. A cover must be adniited to it, 
. <i matiner aa to leave nu aptTture through 
M)e wjtter can escap«. To prevent the vessel 
IriMii oumting, a hole is made in the side of it, or 
in the cover, some lines in diameter, with an 
CN^ndio^ tutte fitted into it, on which in platred the 
arm of thr. k!vrr kept down by a weight. This 
ieirf serves as a oioderator lo the heat ; for if 
Ibrrc wara no weight on tlie sprrture of this 
r,- ii.Nir, the water, when it attains to a certain 
>t ebullition, would e8ca|K almost entirely 
> the Npertiire, either in water or in steam : 
-'.-igfat b« light, the water, in order tu raise it, 
'-kuriie a greater degree of hent. U there 
regulator of this kind, the murhine might 
:uio pieces, by the expansive force of the 
'' " this reason, tt improper that the mn- 
''C of ductile copper, and not of cast 
- the former of ihe«r metals does not 
btacat likr <hr lattrr, but tears us it were ; ^o that tt 
« ^o* attended with the same dangerous cunse- 

II the machina ia thus constructed, 611 U with 
wawr, lad ftuving fitted ua the cover, let it be f.is- 



tened strongly down by a pioce of iron placed over 
it, which can be well secnrtd by screws : then com- 
plete the filling it through the small tabe which 
sf r^es as a moderator or register, and set it onv a 
strong fire. Tlie water it contains cannot boil ; 
but it acquires snob a degree of heat that it is able, 
iu a short time, to soflen am) decompose thr hardest 
bodies ; while Ihc same effect could not he pro- 
duced by ebuUitioo continued for several weeks : 
it is even said tJiat the heat may be carried so far, 
OS to bring the machine to a iUU> of inooDdeseeiiee % 
in which case it is evident that the water must be ia 
the same ; hat this exDerimaot is eiceedingly don- 
gerons. 

However, the foUowtag are some of the eSiBcU 
of this heat, when carried only to three, four, or 
fire times that of boiUng water. 

Horn, ivory, and tortoise-shell, are softened in 
a short time, and at length reduced to a sort of jelly. 

The hardest hones, such as the thigh y>one of an 
ox, are also softened, and at length entirely decom- 
posed ; so that the gelatinous part is sepawted 
from them, and the residuum is nothing hut earthy 
matter. When no more than the pro|ier degree of 
beat has been employed in this decomposition, the 
jelly may be collectcil : it coagulates as it cools, 
and may be made into noaribhiug soup, which 
would be cqnal to that commonly used, if it hod 
Dot a taste somewhat empyreumatic. This jelly 
may be absolutely formed into dried cakes, which 
will keep esceedingty well, provided they be pre- 
served from moisture. Tbry may aer\'o as a sub- 
stitutt; for meat soup, &c. 

14eDce it may be conceived, how useful tliis ma- 
chine miglit be rendered in tl>o arts, for economy, 
and in navigation. 

From these booes, thrown away as useleia, (bod 
might be obtained for the pool in times uf scarcity, 
nr tfome ounces uf bread, with soup made from 
the above cakes, would form wholesome and oon- 
rishing aliment. 

Ssiloni might carry with them, during their long 
voyages, ttome of these cakes, preserved in jnra her- 
metically sealed ; tliey would cust much less than 
preparations of the same kind from meat, as the 
matter of which the former are made is of no valae. 
The sailors, who are accustomed to live on salt 
prnvisionit, wonid be leas rxposod to the seurvjr. 
At any rate, these cakes might be reserved till a 
scarcity of fresh meat or of any kind of provisions^ 
which so often takes place st sea. It wonld be • 
great advantage to have collected into a smsU 
vidume the nonrishing psrt uf several oxen ; for 
since a ponnd of meat eontains. at least, an otioce 
of geUtmuus matter reduced to dryness, it (hence 
ftdluwa that 1500 |)ounds of the ssme meat, which is 
thi^ whole weight of a bullock, would give only ^'i 
pounds, which might be easily contained iu an 
earthen jar. 

In the last place, it would he of great use to the 
arts, to be able, with a machine of this kind, to 
suflcD ivory, hum, bmie, attd wood, so as to render 
them susceptible of being moulded into oay form aft 
pleasure. 

PROUIGIOfS FORCE OF MOISTURE 
TO RAISE BURDENS. 

Onr of the most singular phenomena in phyaiea, i» 
the force with which llie vapour uf water, or mois- 
ture, peni'tratcH into those bodies which are susceo* 
tiblc of receiving it. if a very considerable bardea 
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be affixed to a dry and well -st retched rope, and if 
the rnpe be aalj of fluch a length ai to gaffer the 
bardea to rest od the ^annd, od moUteOiDg the 
rope yua vrill »fe the burden ralaed np. 

The anecdote respecting the finnoas obelUk 
erected bj Pope SUtuii V., before St. Peter'a, at 
Rome, u well known. The Cheralicr Fontana, who 
bad undertaken to roiae this monnment, was, it u 
■aid, on the point of failing la hU operation, just 
when the eolamn was about to be placed on its 
pedestal. It was suspended in the open air ; end 
«a the roprs had stretched a little, so that tlu' base 
of the obeliik could not reach the lummit of the 
pedestal, a Frenchman cried out *' wet the ropes.*' 
This advice was followed ; and the column, as if of 
itself, rose to the necessary height, to be placed 
upright on the pedestal prepared for it. 

Thif itory, howerer, though often repeated, is a 
mere fable. T^ose who read the dcarnption of the 
BianoeaTres which Fontana employed to raise his 
obelisk, will «ee that he had no need of such assist- 
SDfie. It was much easier to cause his capstani to 
make a few tumi more than to go lo quest of 
sponges and water to moiitten hii rojMM. But the 
story is establiahed, and will long \ft repeated in 
France, becjiase it relates to a Freochmon. ' 

However, the following is another instance of 
the power of moisture, tn overcoming the greatest 
raaistanees : it Is the method by which miUstonca 
are made. When a ma«fl of this stone has been 
found aoffii^iently large, it i<i cut into tlie form of a 
cylinder, several feet in height ; and the question 
then 11, how to cut it into horizontal pieces, to make 
as many millstones. For this purpose, circular and 
horisontal indentations are cut out quite around it, 
and at proper distances, according to the thickness 
to be given to the millsCones. Wedges of willow, 
dried in an oven, are then driven into the indenta- 
tions by means of a mallet. When the wedgca have 
sunk to a proper depth, they are moistened, or ex- 
posed to tho humidity of the night, and next mom- 
log the difTerenc pieces are found separated from 
each other. Sucii is tho process which, according 
to M. dc Mainin, is employed in different plocc-s 
for constructing millstones. 

By what mechanism is this effect prodoced? 
VTbls qnestioD has been proposed by M. de Mairsn ; 
bat in our opinion, the answer which be gives to it 
is very unsatisfactory. -J It appears to be the effect 
of the attraction by which the water is made to rise 
in the exceedingly narrow capillary tubes with which 
the wood is filled. Let us suppose the diameter of 
one of these tubes to be only the hundreth part of 
aline; let us suppose also that the inclination of 
the sides is one second, and that tlie force with 
which the water tends to introduce itsflf into the 
tube, is the fourth port of a grain : this force, so 
very small, will tend to separate the flexible sides 
of the tube, with a force of about 50000 grains ; 
which make about 8} pounds. In tlie length of an 
inch let there be only .SO of these tubei, which gives 
2500 in a square inch, and the result will be an 
effort of 21U75 pounds. As the head of a wedge, of 
the kind above mentioned, may contain four or five 
•qukie iochefl, the force it cxe-rta will be equal to 
lu about 90 or 100,000 pounds; and if we suppose 
10 of these wcilgf.4 in the whole ciroumfereuce of 
the cylinder, intcndrcl to form millstones, they will 
eiercise together an effect of 1 000*000 or a million 
of pounds. It needs, therefore, excite no surprise 
that they should separate those blocks into the in- 
tcmls between which they are now mtroduood. 



COAL.FlNDrNG. 

Is the mysteriooa business of coal-finding, 
warranted in making any reasonable a\ 
which may lead to a recovery of the rangv of 
whole series of coal measores, and in drawing 
resoea for our guidanee in the choice of plaixAj 
trial, from the most remote phenumeoa which 
to favour our parpOHe ; for the seemingly ahi 
terminations of some of our coal-fields are certaii 
the moat difficult problems in geolofcy. Here, 
practical man, with a vast field of exfirrience by 
side of him, is at a loss bow to proceed. Wl 
therefore, has he to do bat to seek out the 
gous, to learn, if he can, by the known the 
the unknovro. 

Now, there are certain partial interrapliona 
the regular courses of the ookl-bedj in the gi 
northern mn of the coaI> measures which rxl 
through Derbyshire and Yorkshire, which 
help to elucidate the myateries at the two eiti 
ties of that long coal district, and to satisfy ni 
whether they really are termiostioos, or only smt 
and unusual deflections io the ranges of tbnssi 
strata, deeply hidden and unexplored, and which, 
better known, (perhaps only by experiment,) may 
enable ns to judge of the probability of uniting ae 
extending our coal-fields. 

For solving these important que«tioa« on mtr 
coal-fields, some few years since m)ti«ed by Mr, 
Coneybeare in a very general way, much nMiy be 
deduced, 1>oth from the observatioas of geologieftl 
phenomena, and from experience. 
f Some are certainly not cxtricable ia the direction 
of their ranges, white others appear to be so; cfwl, 
therefore, there la a probability of some of them 
being united. \j 

Some of the c6al-fields. particularly ra the m\A- 
die of the island, seem not yrt wrought to *nv wlU 
defined limits of the coal series ;|'Oiul, > 
in such cases there la good ground tm 
extension; and especially as geology. . 
order of superposition in the rocks, d' ■ < : 
erroiieouH notions of cut-offs, &c., by tin r. 
and by Lhe interposition of faults ur dikes. \ 

From the numerous instances of ntm wrlj. 
ascertained undulations across the general ^ 
of the strata, by which their planes are larm 
caverns, and, intermediately, in the reierae 1 1 : i^. • 
foruis, so that the strata of coal may rise un <i:ir 
side up to an unconformable covering, cut t>'.\ by 
the red marl or red rock, there may be good ivoson 
to expect the coal-measures to go down again oa 
the other side of the so-called anticlinal line at na 
greaC distance ; and especially where it coii be as.. 
ccrtained that such lateral rise of the strata has ncA 
brought up the deepest part of the coal series ; hut, 
where the miUstooe girt or mountain limeatone, 
appears, there, with certain exceptions, the doc 
may be decisive. 

That there are such opposite lateral riwa and 
dips in tho strata, where the coal-mpasurea s 
deeply unconformably covered by the red marl^ 
well known in the extensively-wrought collieries 
Somersetshire, and, conset{uently, the pliuir* of 
coul are subject to hollows nod ridges, ihuui^h 
extent uf these irregulsrilies may not yet 
known. 

We see that the strata, in part, or in whole 
of strata in tlieir superficial exposures, form wwh- 
nuturol hollows and ndgea to a great extent, rbtefly 
across the bearings of tlicir ranges { aod) 
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«r« Am* m right to rxpect ttueh forma in them, even 
wAe r e they are deeply covered. 

TSm brOAd and Terjr long roaJ-ficld of South 
Wales terralnatea north and south, with opposite 
tiwa ID the strata. 

7^ cost in Darhsm riars, in its southward 
kmasATg* necrer to tbe mrfscf ; so that gogd roil 
te iiMind at no great depth b^nmth its unconform- 
able cover of magnesiaa limestone. 

Tlie uortbemmiMt coal of Yorksliire rises north- 
mnl btocsth a cover of the same limestone, sod 
fmfw £. and W. ; forminf , with its south -weitrm 
bondary, a westerly [lointed figure widening and 
deepening south -east ward. 

*rhe queation of an eaat or north-easterly con- 
Kiouifion of the coal.measurea can qdIj be enter- 
twfd ftt tbe easterly end of the east and west range, 
bdbre mentioned ; but we must previously turn to 
Mber places, to see, by snalogy, how far any sub- 
lerrsneoua dcflertion in the range of tbe coal- 
■Masarca may be thereabout expected. 

Abniff ibe veiterly edge of tbe cosl-measoref, 
boUi hi Yorkshire and Derbyshire, there are wcll- 
kaova imgularities occasioned by elevntions and 
dcpreasioAS acroas the general range of tbe series, 
etiuing sinuosities in the margioat edges of tbe 
voal-ftelds. Tbe lands eastward, over the ridges, 
oorttrart, and those westward, in the hollows, ex- 
pand the width of the cool-ineasnres ; so that the 
first rise in the north -side of the Dun causes a 
TBcant space between Sheffield and Chapel-town ; 
aarf tbe srcond rise, south of Sheffield, and in Der- 
byshire, causes a vaoiut space in the productive 
GOal-nieajures between the high part of SbefBeld 
Park and Coal Aston ; and in the hollow between 
Ibne two ridges, the coal 1.4 thrown back under 
Sheffield. Unt thtrre is a grentcr westward receding 
in the Drontield trough, one side of which, rising 
to Lbe north, cjiusea a long east and west range 
through Coal Aston. 

We have, therefore, north and south of tbe Dun, 
two cast and west ranging lines of the coaUnacasurv?, 
(cjmilar to. but mnch shorter than that on the 
aorUuaide of llie Yorkshire coal-field,) from which 
Ivo east and west ranging linns the coal is known, 
ia both cases, to recum and resume its regular 



That in Derbyshire, from Eckington to Stubly, 
la aevCTsl tnilfs iu extent : but it Is not from the 
magntlude. but from the similarity, of these irregu- 
Urities, that we may infer the probability of the 
ooal. measures, in ctaj^s of the most northerly works 
in Yorkshire, continuing easterly, or resuming a 
oorlb or north-easterly range, thou;;h it may be at 
a great Astance beneath their unconformably cover- 
incatvmta. 



THEORY OF THE SPINNING TOP. 
The tlieory of the motion of the top has occupied, 
sdid has piuxled majiy able men. It is extremely 
difficult to say, why a top stands at all. I have 
heurd the late Sir John \jesi\\c sny that the subject 
waa one of the most difficult in Natural Philosophy. 
lie had a very excellent one, ninniiig upon agate, 
for tbe same purpose as I'ronghton's. It spun a 
long time, but 1 am not certain as to the exact 
tizoe. Dr. Amott in his admirable, but not always 
rorrrct work, on Pbyiics, tliinks he has discovered 
the true ciuM, and considers it so important as to 
pmnt ii oat in the prefare among his " specimens 
of new diaqaisiUoa or suggestion." He very 



correctly points out, (p. 64, of the third edition), 
the futility of the eaoae usually aaiigned " even la 
philosophical treatises of authority." " Some 
persons believe," he says, " that a spinning top 
in a weighing scale woold be found lighter than 
when al^ rest ; and many most erruneon&ly hold that 
the centriiugal force of the whirling, which of 
courae acti directly awsy from the axis, and quite 
equally in nil directions, yet, when the to]i inclinea 
becomes greater upwards than downwards, so as to 
counteract the gravity of the top." This, tboogh 
tbe corrent opinion, is no doubt erroneous enoQgh ; 
hot, in attempting to give the true reason, the 
author falls into an error equally falUcioos. "While 
tbe top," to use his o«-n words, ** is perfectly 
upright, its point, being directly under its centre 
supports it steadily, and, although turning ao 
rapidly, has no tendency to move from the place ; 
bot if the top incline at all, the tide of the peg, 
instead of the very point, comes in contact vrith 
the floor, ind the peg then becomes a little wheel 
or ruUiT, advancing quickly, and, with iu touching 
edge describing a curve, somewhat as a skaiter 
does, until it comes directly under the body of tbe 
top, as before/* Tliis is liable to three objectiooa : 
first, that a cylinder, inclined to one side, and 
rolling round upon one end, never would roU 
towards the centre, but rather firom it ; second, tbe 
cause would ceaae, and the top would immediately 
fall whenever any small hollow confined its point 
to one spot, as is frequently the case ; and third, 
if the standing of tbe top depended on the width 
of the point, it wonid follow, that tlie finer the 
point tlte more difficult it would be to keep up the 
top, and if tbe peg could be ground to a nuthema* 
tical point, the top would invariably and instantly 
fall ; but the least observation shows that tbe 
tendency to foil is, in msthematical Unguage, no 
fkincUon of the fineness of the point ; whoever saw 
a top spin worse for having a fine point, If the floor 
were sufficiently smooth and hard ? 

Before any attempt to give a theory of its 
motions, it would be well to observe carefully what 
those motions are — how far essential, and how far 
accidental — and also to institute experirot->nta to 
discover in what manner tbe different motions are 
effected by a change of circumstances. We shall 
find, then, that a top has four distinct motloM; 
first, a rotary motion on its axis, oorrespooding to 
tlio diurnal motion of the earth, and of course 
essential ; second, an erratic motion, corresponding 
partinlly to the earth's annual motion, — tins motion 
depends on the thicknraa of the point, and is, of 
course, not ensential, since it may be confined ; 
third, a conical motion of its (trie, in which the 
top of the axis slowly describes a circle altogether 
differing from the rotary motion, and keeping no 
time with it ; it corresponds exactly to the well- 
known conical motion of the earth's axis, completed 
in the long period of 25,000 years, and occasioning 
the precession of the equinoxes ; tliis motion is 
slowest when the rotary motion is most rapid, and 
quickens as the latter dinunisbea; it is slowest, 
aUo, in those tope which have the shortest p'egi, 
and ceases altogether when the centre of gravity 
is brought so low as the point of the pegi tbis 
motion {s, of course, e}>sential, so long as the 
centres of gravity and of motion do not coincide ; 
there is also a fourth motion, which will almost 
invariably be found to aome extent, though 
altogether contingent and depending, I aospcct^ 
upon the imperfection of the raecbanlem, ria.^ 
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>n the toad, ntitl being equally jHiiiied on fvenr 
o( the centra of nioiitm ; it is a miiitttc 
citrolir movement of the azii dftHmbJng a cnil of 
very imall circles around the circnmfereticfl of the 
circle dcK-rihed by tlic thiitl motion ; it rcTj 
|ircttily illufitrates the motion called in aitronomy 
the nutation of the c«rtii*e miia, euypt that it 
difTtrrf from it eMenlially in ita raiiidity, tieing 
cunt'omitant with the first motion. 

From what I harr said it will appear thnt thrre 
ts some harmony between the motiona of a top 
and thoae of the planetary bodies. Sneer at tops 
who will, the earth itself, oi to iu motions is 
nothing else tfann a large apinning top ; and any 
one attempting to give or to obtain a cirnr idea of 
the variotu planetary morementa will And the top 
a moit iiBcful auxiliary. It is remarked by Sir 
J. Herflcht'K in his volume on Aatronomy in 
Lardntr'a Cyclopsdia, — (Art. 266). " that a child's 
peg-top or tr-l(jtum, when delicately cxrrated and 
ntiTcly bslancnl, bceomea an elegant philoaopbical 
Itutruiiirnt, and exhibits, tn the most beautiful 
manner, the whole phenomenon, (of the precession 
of the equiuoxev), in a way calculated to give us at 
once a clear conception of it as a fart, and a 
cotiKiderable insight into its physical cause as a 
dynamical effect:" Hut, unfortunately for this 
purj)o»e. tlie motion is always in the wrong 
dirrcUon, being o/yny tr/M, instead of ctmfrory fo, 
the direction of the rotary motion, Tlie qnestion 
arises, how is this to be accounted for, or can it be 
obTiated .' It appeared tn me, that, sinre this 
motion ia retarded by shortening the peg and lower- 
ing the ceutre uf gravity, it would cease altogether 
if the centres of motion and of gravity were made 
coincident, and, upon further citeoding the same 
chongc, which gradnally annihilated the positive 
motion, that motion would re-appeor negative. I 
had, iherrfore, a top constructed, with an axis 
capable of being raised or lowered at pleasure, by 
meant of a screw ; it was made to spin in a very 
small glass cop, fixed on a narrow stem, and, a 
conicil hole, cut in the bottom of the top, per- 
mitted the Clip to he raiwd within the top above its 
centre of gruvity. This 1 found exactly to answer 
my exjicctatiDo, it permitted the motion to be quick* 
rncd, retJirdcd. annihilated or ren-rsedatdisertlion, 
and, in fact, tamed its unuol wild mgnriefi, and 
brought thorn into perfect control. As it was con- 
fined to one spot, 1 could fix a wooden circle round 
it for the ecliptic, a thin rim of lead mnrking its 
e4)uatDr. 1 could then make it spin with any de- 
grvr of inclination of the two circles that I chose, 
and, by lowering the centre of gmrity o little below 
4he centre uf motion, I could then show the conical 
motion of the axis and the two etininociial points 
alowly moving in a contrary direction to the top, 
and tiiking a* much as fire or ten minutes to de- 
scfibe a Ringle rernlulirm. If the point is tine, the 
ioclinslinn rif Jln! r(jii:»ior to the ecliptic will bt- 
preservrd withntii any 'ippnrent diminution, but, if 
not, the indirifttMni wtll gradually decrease until 
the top Attfiiri » it-rtii^al [Kiaiiinn. 

By this mrxti*, with a few additional contrivances, 
we may illuRtratc almott every astronooucal man- 
nent. The top. with its stand, mny be carried 
where we please, or swung suspended by a tunc 
string, to show the earth's annual rcvtitntlon, while 
the other motions are going on at the some time. 
The string will, of it«elf, aliuost invariably take an 
elliptic rmtiicr than a circular orbit, and, if suspendod 



from the hand, a delicate motion of the finger wiH 
iihow the advance of the earth's apsides. If, Ojgabi, 
we substitute for the body of the top, two balls iit* 
tached to each other, or to a heary ring, we may 
show the relative motions of the earth and moon, 
the rctrogrodation of the nodes and all the phenu- 
mena of eclipses. The volutions of the top, how- 
ever, not only illmtrate those of the pUmets. bat 
appear to me to depend uptm the feme m#es ; and 
I am pcntuaded that the same theory on which thfy 
depend may be made even to explain, if not practi- 
cally to illustrate, the hitherto unsolved problem 14* 
the eccentric revolutions of Saturn's ringf. and tke 
stability of their eqnilibriam. — Cor. Lh>. Mermry^ 

7b the Editor, 
Sir.— fhi Friday evening hut, I pot three or four 
bottles of woter on the shelf, for experiments tbr 
next day. Tlie morning following I was surprised 
to find they were not frozen* and on taking out the 
stopper of one of them to pour the water into 
Apother Tcssel. I had barely decanted a tea spoon, 
full, when the whole was suddenly converted into * 
mass of ice. I then took another bottle, and 
taking out the stopper, shook it. when it im- 
mediately shot ou». into the tAost beautiful Fomtfi* 
cations, resembling fern leaves, and in a few aeoonds 
the whole was congealed. I then took a 'htni 
bottle, and shook it, without tonching the stopper, 
when there was no congelation, nor did it uk 
with the fourth bottle, when I took out tbr 
withoat agitating it. It is evideut from th: _ 
that the congelation took pUce by the united etfcecs 
of ogitatioD and the atmospherio air. but in what 
manner those forces operate coojirintly, or why 
they should both be necessary, is what I cannot fiod 
anywhere ezphiined. 

Yoa, will at once perceive the retemblmooe be^. 
tween this and the well-known erperimn-* •"''• 
Glauber's salta, but it will be difficult to r* 
both to the Mme theory. We must be cei ' 
water was considerably below 32* and thst cooar- 
queotly caloric must have been evolved at the 
moment of congelation— -ita bulk also must hsv* 
been expanded. Now with regard to the atrom- 
pheric air, the query is, when the stopper was taken 
out, has the air in the buttle escaped, or has tba 
atmosphere ingress ? It is equally difficult to con- 
crive in what manner agitation intluences ti 
tallizatlon, without we suppose the primary \ 
of the water to be in a noKent state of ^ 
and that these particles moat each have 
vtdual polarity, in such a position, tbui tu. ^ 
mutually repel ench other, (which mi»y account f(»r 
the expansion of water when cooled below 32^) and 
agitation, by reversing the polarity, and bringing 
the attractive forces into operation, causes the 
crystals to unite to each other, and forms ioe. But 
nj this is but a vague theory of my own, 1 should 
deem it a great favor could you or your corrcspoo- 
dents unfold the principles of its action. i. c. 



Varietitt of Oold. — Goldsmiths usually indicala 
the purity of the gold they sell in the followinc 
manner. Perfectly pure gold, they suppose divided 
into 24 part-i called carats. Gold of 24 carats tberr . 
fore means pore gold ; gold of 23 carats, d<< 
alloy of 33 parts gold, and one of some oth'-r 
otid so on. The number of carats, mentiimru. in- 
dicates the pure gold, and what that number waot<i 
of 24, radicates the quantity of alloy. 
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THE AIR PUMP. 

In piniof^nphicaliavesti^atioosit freqnenOy bccomcft 
ncccs<iiry that the rabstaocev which arc ibe swbjecU 
uf eK|)criinrnt»houid be nmoreA from the infliicnrc, 
whether rnrchtnical or chemical, of the atmoi'iihero. 
For this {lurpo^e it is dcatrable. that w« 4bouhl 
posACiA the mrans of withdrawiii? the air from a 
gttM vessel calleil a rcct-ivirr, in whicli the sabstanoe 
u placed, ami through w)iich the changt'a which it 
suflcrs may be observed. The space und^r the 
glasfl vessel after the air hai been withdrawn from 
it 18 cnlled n vacuum, and the machine by which 
tbe> air ia withdrawn ii called an nir pump. "Wo 
ahnll devote the present paper to explain the con- 
struction of thia InBtruoicut, and the principles 
which govern its action. 

The air pump is exhibited under varioos formi, 
each of which is attended with particular adv.inta^r« 
nnil diflaUvanlagcs, according to the purpo^eji to 
which it is applied. There are, however, »uiue gene- 
rol principle* in which nil mndiAraliona of this in- 
teresting iD&chine agree, and whicit we aliaU first 
explain. 

Let Fig. 2 be the section of a glass vessel closed 
at the Lop, but open at the bottom, and having its 
lower edge ground smooth, so as to rest in close 
contact with a smooth hra»» plate. When the re- 
oeiTer is thus placed upon the plate, it will with 
the Assistance of a littlr unctuous natter previously 
rubbed on the edge of the glass, be In air-tight 
conUct. In the plate is a amall aperture which 
communicates by a tube, with a cylinder in which a 
•ohd piston is moved. The piston-rod mores in a 
collar, and a valve is placed in the bottom of the 
^.ylindcr opeaing outwards. 

Let the air in the receiver, the pipe connected 
with it, and the barrel be linit supposed to have the 
■arae density ob the external air; upon elevating 
the piston, tlienir in the barrel will be drawn out, 
and a vacuum will be fornicd underneath the pjitton. 
The air then in the receiver will, by its elasticity, 
forca B^uat the valve at the bottom of the barrel, 
and rush up to fill the vacant space. \Vhen the 
piston is furtxd down again, it compresses the air 
beneoth it, which r1osea4he valve at bottom, and at 
the oame time, opens ihevalvo which is in the piston 
itself, and the compressed air thereby escapes ; tbuR a 
quantity of ojr equal to the capacity nf the barrel is got 
rid of — a j^econd Lift will withdraw a st'cond portion, 
and sn the operation may be continued at pleasure. 
At the commeucemeat of the process the air 
vrhich fills the ree«iT«r, exhausting tubr, and 
barrel, is of the density of the external air; let 
ita entire quantity in this f^tute be called one. 
Let the capacity of the barrel bear any proposed 
proportion lo that of the receiver and tube ; sup- 
pose that it i» one>lhirdof Ifaeir united magnitudes, 
and therefore that it contains one-fourth of the air 
contAined Hithin the entire apparatus. Upon the 
first deprcHsiun of the piston this fourth part will be 
eaptrllcd, and three-fourths of the original quantity 
will remain. One-fourth of thi.s will in like manner 
l>e expelled upon the second depression of the piston 
which is equivalent to three-sixteenlbs of the origi- 
nal quantity, and consequently there remains In the 
apparatus nine-sijitcenths of the oripinnl quantity. 

The method bjr which the computation might be 
cgntinned is obvious. The air expelled at each 
814*0110 ill found, by multiplying the air expelled at 
thppri'cedinf; stroke by 3 and dividing it by A ; and 
thr air remaining after eacli stroke is also found by 
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muUipI^ing the air remaining after the 
stroke by 3, and dividing it by 4. 

It appears by this compntalion, that 
fifth stroke, ihereniaining uir in the receiver 
than one-fourth of the original quantity. Lea 
one-fuurth of this will remain after the ne] 
strokes, tlmt is, lets than one-9.ixteenth part ( 
original quantity. If we calculate that evea 
•trokes extract three-fourths of the air contaij 
the apparatus, we shall then nndcrrtttc the rs 
of the exhaustion ; and yet, even at this ral« 
thirty strokes of the pump, the air remaining 
receiver would be only one ^tO'.'Oth parr of th 
ginal quantity. The pressure of this would ai 
to about the sixteenth port of an ounce npi 
square inch. It is evident that by coutinnii 
process any degree of rorefaction whi^di may t 
sired can be obtained. For all practical pur 
therefore, a vacuum may be considered to b 
cured; but. in fact, wo arc at far from ha^ 
real vacuum in llie receiver as ever, for su< 
infinite ejcpanding power of air that thai 
particle will as completely fill the rccciTcr _ 
rel as the most dense substance could ; tbf 
say, no part of the receiver or barrel, howetw 
will be found absolutely free from air, hawere 
the process ofcxhamttion rony be continued. 

After the explanaLiua of tlie single ban 
pump, above given, that of the double baj 
pump will be eosdy understood: we have n 
consider tliat the tube which proceeds froi 
bruas plate in the centre, is branched *o as to 
municato with two barrels iiisteod of one, tha 
barrel is furnished with its valve and pistor 
that these pistons are move<l alternately 
doivii by a wheel moved backwards and 
by tlie similar motion of a handle 

Fig. 3, abowsaji air ]iump entirely wit 
and which is soatmjde, that it mny be maj 
person without difficulty. It was the im 
the late profe**or Ritchie. The stand, re* 
brus plate, ftc, are tho ume as before, 
barrel is the only dilTerence. It is aeon fin 
figure that this barrel prnreeda below th< 
which communicates with the receiver. The 
U quite solid, and works through an air-tigfat 
at top; also near the top uf the barrel ill 
hole, which may be closed by the finger, 
driving down the piston to ita full extent, 
will occupy the whole of the barrel above, i 
wiLli the receiver. Upon drawing up the 
soon as it gels obove the connecting ti 
draw out the air in the up|>er part of the 
will bo felt, by its issuing from the smi 
top. \Vhen the piston is at the upper 
barrel, the hole must he stopped with 
laid upon it. While the portion of air abt 
ptstuD wiut e^cAping, the air tn the reorivi 
tilling the vacancy made in the barrel bencaC 
as soon as the pistou is forced down agoli 
forced bock iuto its place, until the piatnn i 
the bottom. As during this deM»<nt, the 
prevente«l the entrance of the atmospheric oj 
without, a vacuum waa formed, and the ail 
receiver roabes out lo fill the void — a second 
of the piston therefore will remove annthrr | 
of nir, the finger being removed to allow it ^ 
thus by drawing the piston up and down, beti 
careful to cover the bole with the finger at aU 
except in the upward strtike, the air 
cxhauitted from the receiver. 
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BERING LOOKING GLASS. 

g:lau being trxn»pnrent, u not oUco- 
u ft looking-gtNft», WmiiKe the rellec- 
■-- ■' ■ ' iiiy (jtbrr object from it is too 
;trcd purpose. U we blacke-n 
of gUsa, or hold a dark 
lately behiod it, the reflection l>e- 
duiiuct, but is still altogether insaf- 
tbe purpo&es to wbicb a lookiDg-gUss is 
t ij» ntrrrssary, thireforc, to cover one 
with fiome metallic subetaiice wbicb 
good reflection tlirousrU the glaM. 
rsou auppusti thnt the iiictal cmplojed 
poae is atlver; iudeed, they are justihed 
king, from the name whicb the atlverur 
employinent. The metal employed is, 
crcory. or quicksilver ; this latter name, 
Ds " living gilTcr,'* was given to tbia 
le ancient.^, probably on account of the 
trid appearance which it presents ; and 
" is a shorter word to pronounce than 
r,** it ia probable that this is the reason 
of wbicb we ore apeoking ia alwaya 
Bering. 

being a liquid, H ts necessary to employ 
r sobataucc to cause it to adhere to the 
it would not he sufficient to hiy it on with 
I we abould whitewash on the ceiling, or 
e wall, oi a room, and there let it dry; 
^ off gltoc as drops of water do off a 
1. The sabntance employed to make 
adhere to the surface of the glass is tin- 
ts as thin as paper, and wbicb has, to 
1 term, a »trong attraction for roer- 
eflect of which is, ihul a drop of mercury 
ilh, or is absorbed by tlie tin-foil, and 
become ; one substance, which idheres 
iy to gloss. 

lous processes wluoh the silvercr performs 
object we now proceed to detail, 
which is to be silvered is made per- 
on both sides, parliculurly on that 

MLiilvered ; for if the sliKhtext mifit or 
b allowed to remain on the surface, 
prrry conspicuous when the glasii is 
e tin-fnil, whic^' i« the neat object of 
I generally made in sheets about six feet 
variouiD widths, varying from ten inches 
, the difcrdiCy of widths being to enable 
to cut out timall piecea suitablu to vah- 
glosaes. For larger aixes, tlie foil ia 
to order, and of a greater Lhicknesa 
Iter glasses. 
of tin-foil being Dnrolled, is laid down 
to the same shape aa the glass, but an 
reach way. It is then laid donn as 
I pouible on the silvDriug-atonc, nhicb 
rge and carefuUy-pr^pared slab of slate, 
or norblc, perlVctly flat and aniuotb. 
out level and smooth on the sil- 
by meoui of o smootli wooden roller, 
orked over it in every direction, 
ary employed, whether for this or any 
ifauturing process, is brought to this 
from AJmnden, in Sp^iii, or frotn 
tb« Aostriun empire, at both of which 
;kailver mines ore situated. The metal 
1 in s mineral called cinnabar, with which 
in particular, abounds. Tliere ore at 
twelve largo ovcni, each capuble of cou- 
Ut ten ttfus of ciuoabor ; and by heating 



and sabseqiient processes, from three to ten ounces 
of mprniry are obtained from every pntind of tbu 
ore or cinnabar dug from the mine. The mercury 
is put into tall narrow iron bottJea, each capable of 
coataining about lOOlba. weight, and in that form it 
is shipped off to foreign countries. 

Tlic fiilverer, when oil is ready for silvering a glass, 
poon some mercury from one uf the iron bottles 
into a wooden bowl, and then, by meaua of au iron 
ladle, pours the mercury over the whole surface of 
the foil till every part is covered. The glass plate 
is then laid upon the Uquid mercury ; but thi$ ope- 
ration is done iu a very remnrkablo majim-r. Ttie 
glaaa is not laid at once flut down on the mercury, 
but is made to slide on, the edge of the glaaa ftriC 
coming in contact with the mercury. \i it ia alid 
along, it pushes before it the greater port of the 
mercury, because the edge of tlie ghus almost 
scrapes along the foil as it passes. The reason of 
this mode of pladug the glass on the foil is. that all 
air-bubbles and impurities may be pushed off, allov> 
ing only a thin Aim of very pure mercury to remaiu 
between the glass and tjie foil. 

In oU of this there is much core and deUcac; re- 
quired. In the first place, it \n a matter of some 
diffictilty to clean the glass ao perfectly as not to 
show any marks or streaks after it is silvered ; in- 
deed, it is often necesaary to remove it from the 
foil two or three Ciuies after it has been laid down, 
in order to wipe off specks of dirt whirh ace visible 
when the gluas is silvered, however ditficnlt of de- 
tection tliey may previously be: thia ia especially 
the case io damp weather. This renders it itccvji- 
sary that the foils for targe gloss (which neces- 
sarily require a longer time tbnn small ones l-i per- 
form the tliffcrcnt proccf-ses) should be thicker tbau 
tbuse for smaller; for »uch is the olLnictiuu between 
the mercury and the foil, that if a gloss, after hav- 
ing been removed for farther cleaning, be not speedily 
rcplarcd on tlie mercury, the latter will runibine 
with the foil, sad give it a rottconus which will pre- 
vent its adhesion to the glaM : the thicker the foil, 
therefore, the less is this likely to occur. 

Another point of great iuipurtance i», thot the 
plate should be so dexterously slid over the surface 
of the foil OS to remove all uir-bubbltrs in its 
progress, and is one of those instances m which a 
deivcription of the process, although it may expLiin 
how it is done, will go but a little way iu qualify- 
ing the render to p<Tfonn it. 

When the gU»a ia properly placed on the tiu-fotl, 
and it is ascertained that all specks and air-bubbles 
are removed, it is covered almoat ia every part by 
heavy iron or kadon weights \ so that a large gUaa 
will have aevcml hundred weight pressing upon it. 
It may, and often does, excite surprise that nuch a 
prcaauredoes not break tlio glaas; but that it doca 
nut do so is a sufficient proof how perfectly lint both 
the glass and the ailvcriug-stonc mu.'^t t>c. 1*hia 
pressure is intended to fortte out frutu bUneeu Uie 
glaas and the foil as much mercury as pOHSiblv, eu 
that the thiniicsC 51m only of mercury sbnll rr^tnain 
between tbciu. To effect this more coraplclcly, 
ttte silvering-stone ia made to rest on a snivel or 
axle underneath, by whlrh it can l>e made cither 
perfectly hortzontal, or thrown into uit inclined |io- 
sitiuu. M'hile the glatss is being laid on the fnil, 
the aUrering- stone is liorixontal, to prevent the mer- 
cury from flowing off; but when the supcrAuous 
mercury is to be drained off, the stone ti made to 
assume an iaclined f poaition, so aa to ensure one 
general directiou for the flow of tliu iiiQrcury. 
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A trough or hollnir groove runi round the »idc«of 
Uie £toDf , ioto which the tDfrcnry flows u it Is 
forced oat from between the gUs* and the foil. A 
pipe, descending from one corner of this trough, 
convevi the mercury into a bottle placed beoenth lo 
receive it. Although an imtaeoac weight of mercnrj 
(which is about thirteen or fourteen time* oa heavy 
IS water) most be poured on tlio foil for the ailver- 
Ing of a Urge gtosi, yet the quantity which actually 
remains between the ginsa and the foil is extremely 
imaU. 

The glass, with the weights upon it, is allowed to 
remain in the inclined position for several hours, or, 
if the g1u»!i be Urge, it is allowed to remain^ until 
Ihe next day, in order that as much as poasible of 
the mercury may be pressed out before the weights 
•re removed. On the remoTat of the weights, one 
end of the glass is tilted up and supported by 
blocks, the other end stilt remsininf; on the stone. 
A pieoe of foil is then laid on the lowest comer, to 
draw off the mercury (fomewhat in the manner of a 
sponge) which c»tlect8 in a littlt: pool at the bottom 
of the gUss. In this state the glass remains from 
a fiew houra to three or four days according to its 

When as much of the mercury as possible has 
drained from the gloss in this way, the glass u talten 
up ; — when it is found, that thcmercary and tbefoil 
adhere to each other And aUo tu the gloss : — the fact 
it. that the two metals have combined together, and 
in the combined state adhere to the gUss. which 
neither the one nor the other would have done scpa- 
fately. Any combination of mercury with another 
metal, however produced, is called in chemical Un- 
gnage, an amalgam ; in tbe present case, we have 
tA tmalgani of tin. due to the cumbiuation of the 
meronry with the tin-foil. 

Tbe removal of the gl-ws from the stone U effected 
in different ways, according to its aixe. If it is not 
loo wide for the arm-span of the silvexer, ho takes 
it by the two edges and lif^ it up from the stone, 
iroBa whence be placet it edgeways on a shelf or on 
the floor of the silvering room, resting ilii upper 
edge against tbe wall, and allowing one corner to be 
lower than tbe rest, so as to facilitate the druning 
towards that corner. If the gUss be long and nar- 
row, two men can take it up instead of one, but in 
the same manner. If however the gUis be very 
large, tbe following mode is sometimes adopted, 
Tbe draining room is situated beoeatfa tlie silvering 
room, and an opening in the floor of the Utter is so 
situated, that a portiou of tlie silvering table can 
be let down through it. on account of its facility of 
notion round the swivel. By a gradual turning of 
the silvering table, therefore, the stone, and the 
gUas which U upon it, ean be brought into a nearly 
perpendicular position. In thU position of thf glass 
(which sometimes weighs as much aa 200tt)S.), seve- 
ral men in the lower room gr-isp it by the edges, 
and pUce it against the wall of the room, where 
it ia left to drain. 

When tlie plate U thus placed sgalnst the wall of 
the room, it is left to drain for a time varying from 
one day to several days, acconltng to lU aixe ; in 
order that any remaining aopcrfluous mercury may 
leave it. and that the foil may become still belter 
attached to Ihe surface of tbe glass. Wlien the 
dlrainin^ appears to be complete, the glass is ready 
lo be applied to its intended purpose. 

The above U the process for ailvering pUte gloss. 
Bot there is an important reason why common gUas, 
oaed for cheaper pnrposes (such aj the inferior sort 



of dreasing-glofiscs). coiuiot be silvered in ttita wsjt 
for any Itmvr prcrsure on such glou Imska it at 
once, on account of its thinness and rrooVedneaa. 
These common glasses (which are always small Id 
atie) are not silvered on a stone, but on a btwird or 
flat bos. The foil, which is thinner fur these par- 
poees, U cut to the requisite size, and laid on tkc 
board and covered with mercury, as in the fonavr 
instance. But instead of sliding the gUaa oa ths 
mercury, a piece of clean paper U laid on the mer- 
cury, and the glasa ii laid on the paper. The iil- 
vcrer now, laying one hand pretty firmly on the 
gUsa, Uys hold of the edge of the p^'.per with the 
other, and by a smart dexterous action, draws out 
tbe paper from between the glaas and the foil, tnA 
with it the greater part of tbe mercury, togrtbvr 
with air-bubbles, impurities, &c., — leaving thegtea 
resting on a tliin but brilliant Aim of mercury : dria 
is a process rei|uiring much manual dexterity. aAJ 
yeC an Italian (for most of the sitverera of common 
gloides are ItalUns)can often silvera bnlidnrd dottD 
5mall glasses in one day. 

The common glass employed for these pnrpoao 
is always crooked and inreguUrly bent at iti ear* 
faces : and it ia a general rule to silver the concafs 
fide, when one side is, generally apeakjnjr. man 
concave than the other. The crowTi gUss now made 
is better than that which was produced a few year« 
ago, and although it is always curved, yet tbe cur- 
▼atare 1.1 pretty nearly the same in different tables 
from the same crate. Tliis circumstance assists thft 
silverer, for each ulvcrrd glass acta as s weight to 
another of the aame slxe. It ia usual to ailver ft 
great number of the same aiie at the same time ; sad 
as each one is silvered, it is pUced flat dovm on s 
shelf, or in a shallow box ; and on it the others mt 
sttcceastvely laid as they are silvered. The coneavs 
side of each is silvered, and as the concavity is 
nearly efjual in all, ench one helps to preaa out tba 
superfluous mercnry from the one beneath it. Tkda 
therefore is, in some degree, rquivalrnt to the 
leaden weights employed with pUte glass. The sU- 
veriiig in common glasses is, however, seldom fuUnA 
to be so perfect as on plate glaas, from the impos- 
sibility of giving equal pressure in every part. 



SUBSTITUTES FOR YEAST IN MAKING 
BREAD. 

Fimt Receipt. — Mii with twelve lbs. of floTit one 
ox. of carbonnte of soda, along with tbe usual 
(fuantity «f salt. Knead tbe whole up with wur 
butter-milk : if very sour, half water and half butter* 
milk will do ; but all butter-milk is preferable, 
which vrill be no worse if kept one, two. or tliree 
weeks before wted ; tfie mart acid the hettrr. Tbe 
dough will be ready for baking in a quarter of an 
hour, as the fermeutation goes oo while koradiaig * 
but it will take no harm by standing one, two* or 
three hours. 

The butter-milk must be add, the aoda poQjid*ii 
small, and well miied with tbe flotir, aod the ancn 
brisk, or the bread will probably be heavy, aad 
taate of the soda. 

Second Receipt, — Put one oz. of bopa into a 
coarae bag, and boil them in ,'two quarts of walar \ 
pare, boil, and masb one lb. of poutoes very «cUt 
and preas ihem llirough a cullender into the bop 
water. PUce the mixture on the fire until it bcgiaa 
to boil, then empty it into an earthen vcaad wttb a 
narrow bottom, in which there has been preaooaly 
loued half a pound of flour, with s giU ot ooid 
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iratrr, ia the form oi « jiodlc ; Hir it wcU white 
puurtug in, «nil wlura it is about the wuiulh of 
iwir oiilki }mL iu four uz. of dry Aour, and k 
poaad of cum mon jea£t, let it stand in the 
feft»cl, coTcitd up, io a. eituntion where it will kevp 
Us tcmpcraturr. It takes from four tti twenty- 
fottr huim to fermcjit, according to the »tatc of the 
vtAther. When ic b^ns to lower in the Tcflftcl, it 
ii fit (W immediate oac ; or uioy be preserved, 
when pat in a Imttte and corked up. for scrrrmL 
nvdw. Should it be fruiea, it will be uo worve 

»ftf- *-- ':..wed. 

/lave ito Barm wAerevith to begin. — 
M. 1 jitQt or quart in the muinrr above 

dtrvctrd, rsfcpt in one (Mfticular ; instead of 
;iTTttinc; uny barm with the dry fluur intu the mix- 
it two or three S|>oontfu[ of sugar with the 
' jttle it immedittttily, and having tied down 
uir cuik. set it where it will kerp wurm, and in 
Ivmty-four or thirty hours this will answer to fer- 
aant with* instead of the common barm. But it 
m alvsTf better to preterTe some of tht- old for 
lUi purpose. 

Ihtrcfivru for Vk. — Take twelve or fourteen 
lbs. of flour ; when you have mixed the salt with it 
in your kneading vessel, as is usual, make a hole 
ia the middli-, and pour in one lb. of the barm ; let 
fte water for kneading b« two parts of boiling water 
b»ODe of cold, in winter; and in summer an njnal 
fMutiCy of each ; the water should be soft. When 
like dough is of proper conslstenoe, cover it up,und 
ic^ a warm white it ruw, Hhich will probubly be 
(ram five tu ten hours. If kneaded at uight, it 
will be fit for baking in the morning ; but if tt 
chottid not then be ready, (which may be the case 
if kept too cool in the night,) by applying a hoi 
itoa plate under the vessel coaUiiniDg Lbe dough, it 
•iU in a short time be fit for baking. 

The first receipt is excellent; and as butter-milk 
coatains much real outriment, it is to be preferred 
in country pUces to the common ycjut, more par- 
ticuUrly during summer, when it can be cou- 
vmiviiUy procured, iu an acid state, and at a cheap 
rate. It gives the bread a rich flavor, unequnjled 
by any other aubstitutv. Several ladieii uf Barusley 
kave used it for more than two years, with great 
•atiafsction, except during the winter, when, from 
the butter-milk not being sufficiently acid, the 
bread was not ao light as when the barm made 
&0B the second receipt was used. 






ON ECHOES. 

Ecut>b)i ana well known; but however common 
tJiia phenooienon may b«, it must be allowed that 
oner in which it is produced is still involved 

«onsidembIe obscurity, and that the explanation 
of it docs nut &ufiicientty account for ail the 
drcttmsiances attending it. 

Almost all philoso))hera have ascribed the forma- 
tion of echoes to a retlection of sound, similar to 
tiiat experienced by light, when it falU on a po- 
Jiabed body. But, as D'Aiembert obaerves, this 
cxplonatiou is false ; for If it were nut, a polished 
auCsoe would be necessary to the production of on 
•dio ; and it 19 well known that this is not the case. 
Bciwea mdved are fretjut^iitly heard opposite to old 
wails, which are ftir from being polished ; near 
Im^ masses of rock, and in the neighbourhood of 
lbr«iits. and even of clouds. Tliis reflection uf 
eound therefore is uot of the same nature aa that of 



It i» rvideitt bow-ever, that the formation of an 
echo can be necribed ittiljr to Ute repercussion uf 
auund; for echoes are never henrd hut when sound 
vt uiturtieptcd, and made to rehaund by one or mure 
oh»laf'|ri. The most probable niunner in which ihia 
takes place, it as follows. 

Fur the sake of lltustration, we shall resume our 
oompartBon of the aerial moleculie (0 a series of 
eUaUc globules. If a series of elastic globules tbca 
be infinite, it may readily be conceivetl, that the 
vibnitions communicated to one end, will be always 
propagated in the same direction, and continuaUy 
recede ; but if the end of the series rest against 
any fixed point, the last globule will re-act on the 
whole series, ajid communicate to it, in the con- 
trary direction, the same motion as it would have 
communicated to the rest of the series, if it had not 
rested ogaiost a fixed point. This ought indeed to 
be the case whether the obstacle he in a line witli 
the series, or oblique to it, provided the last glo- 
bule be kept back by the neighbouring oues ; only 
with this difTerence, that the retrograde motion will 
be stronger in the Utter case, according as the ob- 
liquity is lets. If the aerial and sonorous mole- 
culie then rest ogainst any point at one md ; and 
if the obstacle be at such a distance from the origin 
of the motion, that the direct and re-percussivu 
motion shall not make themselves sensible at the 
same instant, the ear will dtiftingui-ih the one from 
the otlicr, and there will be an echo. 

But we are taught by experience, that the ear 
does not distinguish the succession of two soundit, 
nnh'ss there be betweeu them the interval of at 
least onc-twclflh of a second ; for during the most 
rapid movement of iantrumental music, each mea- 
sure of which cannot be estimated at less than a 
second, twlve notes are the utmost that can be 
comprehended in a measure, to render the succesoion 
of sounds distinguishable; consequently the ob- 
stacle which reflects the sound must foe at such a 
distance, that the reverberated sound shall not soc- 
cccd the direct sound till nfter one-twelf\h of a 
second ; and as sound moves at tlie rate of about 
114;^ feetin a second, and consequently about 'J5 
feet in the twelfth of a second, it thence follows 
that, to render the reverberated sound diAtingvishable 
from the direct sound, the obstacle most be at the 
distance at least of about 48 feet. 

There on! single and compound echoes. In tbo 
former only one repetition of the sound is heard ; 
in the latter there nre 2, 3, 4, 5, &c. rc|H>tttions. 
We are eveo told of echoee that can repeat the 
same word 40 or 50 times. 

Single echoes are those where there la only one 
obatocle ; for the sound bi;ing impelled backwards, 
will rnntinue its coume in the same direction without 
returning ; but double, triple, or quadruple echoes 
may be produced diflerent ways. If we suppose, 
fbr example, several walls one behind the other, 
the remotest being the highest ; and if each be so 
disposed as to produce an echo, as many repctitioDs 
of the same sound as there are obstacles will be 
heard. 

There are some echoes that rv peat several words 
in BQCcession ; but this is not aslonishing, and 
mast always be the case when a person is at nich a 
distance from the echo, that there is sufficient time 
to pronounce several words before lbe repetitloo of 
the first has rcaehcd the ear. 

There are some echofs which hare been much 
celebrated on account of th'-'ir singularity, or of 
the number of tinier that they repeat the same 



aos 



MAGAZINE OF SCIENCE, 



word. Misson, in his Orterijttion of Italy, ftjioflk* 
of an echo at the VilU SioionttU, wLirh rfi>eatcd 
th« •«mc word 4(1 timrs. 

At Wocxlstouk JD O^rnrtUhirf, there U ■n echo 
which repents the wme sounil 50 times. Tht«i*fms 
to be a miBtnke ; the eclto it Woodstock, ftcoordiog 
to Dr. rut, rei>eati in ihe day time very distinctly 
17 sylUblei. and in the night time 20. 

The description of an echo still more sin^:ular 
near RoM-neath, some niilc^ diRlanC from Gtaagow, 
may be found in the Philosophical Transactions for 
the year 1C9S. If a juriton, placed at th« proper 
di«tancr, playa B or 10 notes of on air with a 
trumpet, the echo faithfully repeata them, but a 
third lonTP-f ; after a khort lilenre another repetition 
is beard in a tone «tiU lower; and another short. 
Rilerice it followed by a third repclitioa, in ii tone a 
third lower. 

K similar phenomenon is perceived in certain 
halls ; where, if a persion stands in a crrtain posi- 
tion, and pronounces a few words with a low voice, 
tbry are hcnrd only by another person standing in a 
determinate place. Muschenbroeck speaks of a 
ball of this kind in the castle of Cleves ; and most 
of those who hare visited the Observatory at Paris 
hftve ex|ierienced a similar phenomenon in tlie hall 
on liie first story. 

Philosopbere unanimously a^ree io ascribing this 
pbenomenoD to the re6cctioD of the sonorous rays ; 
which, after diverging from the mouth of the 
speaker, are reflected in such a manner ai to unite 
in another point. But it may bi^ readily conceived, 
say tbry, that as the sound by this union is concen- 
trated in thAt point, a person whose ear is placed 
very near will hear it, though it cannot be heard by 
those who are at a di»tBnce, 

We do not know whether the hall at the castle of 
Clevea, of which Muschenhroet^k speaks, is elip- 
tical, and whether the two points where the speaker 
and Ihe person who listens ought to be placed are 
the two foci ; but in regard to the hall in the 
Observatory at Paris, this explanation is entirely 
void uf foundation. For, 

lit. The echoing hall, or as it is called the Hall 
qf Seere/9, if not at all elliptical ; it is aa octagon, 
the walls ut which at a ocrljun height are arched 
with what ore called in architecture cloufer archet, 
that is to say, by portions of a cylinder which, 
in meeting form re>entcring angles, that continue 
those formed by the sides of the octagonal plan. 

2nd. The person who speaks does not stand at 
B moderate distance from the wall, as ought to be 
the case in onler to make the voice proceed from one 
of the foci of the supposed ellipsis ; he applies hia 
mouth to one of the re-entering angles, very near 
the wall, and the perMin whose ear is nearly at the 
same distance from the wall, on the side diamctri- 
c:&IIy opposite, besrs the one who speaks on the 
other side, eren when he does lo with a very low 
voice. 

It in therefore evident that, in this rasa, there ia 
no rede<.>tiun of the voice according to the laws of 
catoptrics ; but the re'enlering an^le continnod 
along the arch, from one side of the hall to the 
other, forms a sort of canal, which contaiua the 
voice, and transmits it to the other aide. The 
phcnnntenon in entirely similar to that of a very 
long tulM*. to the end of which if a person applies 
his mouth and spcake, even with a low voice, he 
will he heard by a person at the other end. 

The Menioirs of the Acadc-my of Sciences, for 
the year IGOi, speak of a very remorkable echo in 



the court of n gentleman's seox patted Le Gctietjiy. 
in the neighbtirhoad of Rouen. It i* attcAdnt 
with thi:i (lingular phenomenon, that a per^^x wrlm 
sings or speaks in a low tone, docs nut h' 
repetition of the echo, hut only his own 
while those who listen hear ooly Che repetiiiuu oi 
the echo, but witli surprising variittinns ; for tha 
echo seems aometimei to approach and sumctiutcs 
to recede, and at length ceases when the person who 
S[>eaka removes to some distance in a certain di- 
rection. Sometimes only one voice ia heard, some- 
limes several, and sometimes one ia heard on tliB 
right, ond nnothcr on the left. An explanation of 
oil these phenomena, deduced from the seinir.iriTuUr 
form of the eoarl, may be oceo in the above o«t- 
leclioa. 



CUEMICAL ACTION OF LIGHT. * 

At the meeting of the French Academy of Scienas 
on the Ilth of January, M. Biot made a report of 
the researcbrs of M. Edmund BecqnercU, oo tltft 
chemical action of the raysofiolar light, 

Ceruin substances, as is well known, bare the 
property of being modified in their cbaraclers and 
in tlieir internal composition by the action of light. 
It is on this fact the chief operation of the Daguer- 
reotype de[.vnds. For instance, the slight ooatinc 
of iodine with which the silvered plate is cnvfirea 
by exposing it to the vapour of Iodine, is modified 
by the light from the ohjecta concentrated in the 
camera obsctir.1 ; nnd the force of thin action is pro- 
portioned to the intensity of the lumincm* r-jys. If 
it the light itself — merely as light — which prodncfls 
this effect? which thus blackens, ftir example, pa- 
per impregnated with chloride of silver.' It tuia 
been shown that it is not, by causing the light to 
pass through a substance perfectly transparent, 
which does not obstruct its passfi|;<- in the least nor 
diminish its brightness, and which, neverthelfw. 
becomes thus deprived of ita cht mical prop<'Tlic«. 
These prD])crties arc thus removed by the lig:ht tra- 
versing through certain diaphanous sobstanocs* 
which allow the light itself to pass, atopptng ooij 
in ita .progress the chemical rayi. On tbe other 
hand, the brightness of the hght may be diniintshcd 
without in any way affecting its chemical properties ; 
which effect takes place when the rays pass tlirotigh 
blue gtnsR. Thus it appeam, that the rays whtob 
are emitted from the sun conaisCa of two kinds, of 
very contrary qualities, acting generally together, 
but which may be separated by some of the meona 
already indicated. These are, the luminous rayo, 
properly so calM, and the rays which are invii ' 
but are appreciable by thi>ir ejects, which havel 
called chemical rays, for thu, wout of a better 
term. 

The attention of M. Beeqnerell has been directed 
especially to the consideration of the latter nya* 
This young and skilful phdosopher has discovcrvd 
a remarkable circiunNtanre regarding tbcae rays 
and their effects on subtitancea sensible to thoir 
action. A piece of paper iuipregnated with one ot 
these substances may be exposed in & enmera ob- 
scura to the different rays of solar light, dcooia* 
posed by the prism, without undergoing auy cbanfVt 
whilst, if the paper be previously exposed to day* 
light, for as short a time as posAible — for the ipooi 
of a second or half a second— the action of tbeli^kt 
so weakly commenced and scarcely perceptible, will 
be cMitioued in the solar tpcctmm in such a manner 
that oooa all parts of the paper «hich had prcvi- 
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cfuily bf^n evpoaed to day.light will chancre from 

wiiU« to block, ■cccirding fu chey are eiposed Co Che 

nft of the prtim ; whilst the «atoc pnper, if kept 

)b ■ dark place after iu momentary exposure to the 

Ul{hS, will pmerre its white color atonoat entire. 

Tkaa we perceive, in the oni? cam. no action from 

the mys of the ni>cctrum on the sensitive pai>er 

vfcicb hu not been previously trxpoted to the ht^bt; 

and m thr other, on the contrary, the continuation 

<)f that action on the rayt of the spectrum, when it 

had unly Itcen juat commenced by the solar light. 

Thia ixonr of thepriDcipal rrsulti from the experi- 

meots of ^f. HceqiiereU : and in this, perhapa, con- 

"■•' ■'■-- secret of the new modilicuiioa annoanced 

Vrngo, in the photogenic proceaa of M. 

■ ■'■, which enable! it to produce imagei by 

. tlie prepared plate for « lecoad only Id 

-ra obacura. 

U ruiy, in fact, be conceived, baring seen the 

mtniAir of M. Becqiieretl, tliat the plate coated with 

■'""'' nfter having received the impression 

fur only b second, be exposed to the 

:rjr sprctnim in which the action — 

y the luminous rays from external 

:>t be completed, ai in the experiment 

.'4Utfrcll ; BO aa to enable the mercurial 

produce the effect which it ii known to do 

m iiif ordinary prooeai of Dagacrreotype, and 

render thr imo^ visible. 

in it^., 'li^tToveries and modi6cations originate 

' iinenial fact on whii:b the two princi- 

> nf the Daguerreotype depend ; from 

^^<! learn that a substance may be modified 

without any change being perceived by the 

;■ 'i manner that an image may be pro- 

Jl I : at 6r8t, wMcb becomes visthlu fay 

th'- ..'iiuri u. unotber agent. Thia effect is pr^i- 

duc^d by the vapor of mrrcury ; which attaches 

ibdl to those parts of the coating of iodide of &iher 

which are more or less affected by the luminous 

nji. This important fact, discovered by M. 

I^iicpre, will, we have no doubt, be applied tu 

other methods, and be productive of further con* 

atquencfls. 



MARBLE. 
CBemmed from pagt 349» and cmcludedj 



fmvtarble$. — 1. British. Black marble is 
found at Ashford, Mntlock, and Mon^d;ilc in Der- 
Iryabire; black and white in the north part of 
Drvontbire; the variegnted marbles of Devonshire 
•re grnerally reddish, brownish, and greyish, va- 
noualy veined with white and yellow, or the colors 
are often intimately blended; ^the marbles from 
Torbay and Bnbbacombr, diRplay a great variety in 
the uniture of their ('olors ; tUc Plymouth marble 
&a csiher asb-colored with black veins, or blncki^h- 
grey ind white, shaded with black veins \ the cliffs 
Be«r Mnrycharch exhibit marble quarries not only 
of gr«3t extent, but of superior beauty to any 
other in Devonshire, being either of a dove*colored 
^mrad with reddiali-purfde and yellow veins, or of 
» Msek grotuid mottled with purplish globules. The 
fr«en marble of Anglesea is not unlike the rerde 
vniira ; it* colors being greenish -black, leek-green, 
and sometimea dull pnrplish, irregularly blended 
rkth white. The white part is limMtonc. the green 

proceed from serpentine and asbestos. There 
Kterml fine Yirieiin of marble in Derbyshire; 



the mottled-grey in the neighbourhood of Money- 
asb, the light grey being rendered extremely beaali- 
fnl by the number of porple veins which spread 
upoo its polished surface in elegant irregular 
branches; but its chief ornament is the multituda 
of enfrocAi. vritli which thift tranHition limestone- 
marble abounds. Much of the tr.iDsltioD and car- 
boniferous limestone of Wales and WejiltnorrUnd 
la capable of being worked op into agreeable dark 
marbles. 

In .Scotland, ft particularly fine variety of white 
marble is found iu immense beds, at Asfyitt la 
Sutherland;diire. A beautiful ash-grry marble of 
a very uniform grain, and susceptible of a fine 
polish, occurs on the north side of the ferry uf Bal- 
iacUulish in Inveme^ahire. One of the most beauti- 
ful varieties is that from the hill of Belepbetricfa in 
Tiree, one of the Hebrides. Its colors arc pale 
blood.red, light flesh-red, and reddikh-whlte, with 
dark greeu particles of hornblende, or rather sah- 
lite, diffa«ed throngb the general base. The com- 
pact marble of lona ia of a line grntn, a duU white 
color, somewhat resembling pure compact felspar. 
It ia said by Boumon, to consist uf on intimate 
mixture of tremolite and carfoonale of Ume, some- 
times with yellowish or greenish -yellow spots. The 
carboniferous limestone of many of the coal basiua 
in the lowlands of Scotland raay be worked into • 
tolerably good marble fur chimney-piecea. 

In Ireland, the Kilkenny marble ia the one best 
known, having a black ground more for less varied 
with white marka produced by pctrifiactions. The 
spur which occupies .tlie place of the shells, some- 
times assumes a grecmah -yellow color. An ex- 
ceedingly fine bUck marble baa hUo been raised at 
L'ntylenlh in the county of Down. At Louth - 
lougher, in the county of Tipperary. a fine puqile 
marble is fuund, which when polished looks very 
beautiful. The county of Kerry affords levenil 
variegated marblea. not uolikethe Kilkenny. 

France posaeaaes a great many marble quarries 
which have been described by Brard, and of which 
a copious abstract is given under the article marble, 
in Rers' Cyclopedia. 

The territory of Genoa fumishea several faeanti- 
ful varieties of marble, the most remarkable of 
whieh is the ^(i/jeterd di Cmoa, called in French 
the vert (T Bgxfpte and vert de mer. It is a mix- 
ture of granular limeatoo^ with a talcose and 
aerpentine substance diipoied in veins ; and it is 
sometimes mixed with a reddish budy. This marble 
waa formerly mncb employed in Italy, Prance, and 
England, for chimuey-pieccs, but its sombre ap- 
]»eiirance has put it out of fashion. 

Corsica possesses a good statuary marble of a 6ne 
close grain, and pure milky whiteness, ijujuried at 
Omofrio ; it will bear compariaon with that of 
Carrara; also a grey marble (bardiffiio.) a cipoltD, 
and some other rariedea. The island of Elba has 
immense quarries of a white marble with blackish, 
green veins. 

Among the innumerable varieties of Ttalian 
marbles, the following ileserve especial notice : — 

The roviffiQ, a white marble found at Padua ; the 
white marble of St. Julien, at Pisa, of which the 
cathedral and celebrated slanting tower are built ; 
the Biancone marble, white with a tinge of grey, 
quarried at Mogurega for alUrs and tombi. Near 
Mergozza, the white saline marble with grey veins 
is foumi, with which the cathedral of Milan is 
built. The black marble of Bergamo is called 
paragone, frum its blftck color, like touchstone ; it 
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hu 1 pure intenie tint, and if susceptible of ■ fine 
polish. The pure black marble of Cotno h oUo 
nuoh e.iteemed. Tltc potveriMo uf Pistoya, ia a 
black marble sprinkled wilh dots ; and the beauti- 
All white mnrble with black Hpot«, from the Ligo 
Ma^ore, has br«n employed for decoratiog'the 
interior of many cfanrchca id the Milanese. The 
Mtr|;orre marble fouod in severml parts of the Mi- 
lanese, ia bluish veined with brown^ and composes 
part of the dome of ihc cathedral of Milan. Th« 
green marble of Florence owoa ita color to a copious 
admixture of etcatitc. Another ^reen marble, called 
vertle di Prado, occurs in Tubcany, near tlie Utile 
toirn of Prodo. It is marked with epotv of a dcq)er 
gTe<rn than the resCt posrinf eren into blockiab-blue. 
The beautiful Sienoa marbLe, or brocaiellQ di Siena, 
has a yellow color like the yolk of an e^g, which 
is dtAposed in large irregular spots, sumranded with 
veins of bluiah-red, possiag sometimes into purple. 
At Montarvnti, two leagues from Sienna, another 
yellow marble is met with, which is traversed by 
block uid purplish- bUck veins. Tbe Brema marble 
is yellow with white spots. Tbe maudrlato of the 
Itolisas ia a light red marble with yellowish-white 
■pots, found st Lufirgesxans, in the Veronese. The 
nd marble of Verona is of a red rather inclining 
to yellow or hyacinth ; a second variety of a dark 
red, corapoirit the vast amphitheatre of Verona. 
Another marblo is found near Verona, with large 
white spots in a reddiMi and greenish paste. Very 
fine columns have been made of it. The occHio di 
pmune is an Italian ahcll marble, tu which the 
shells form Urge orbicular s}>ots, red, white, and 
bloish. A madreporio marble, known under the 
name of pietra stefiaria^ mnch employed in Italy, 
is entirely roruposed of star madreporeB, converted 
into a gray and white substance, and is susceptible 
of an excellent polish. The viUage of ilretonicOi 
in the Veronese, furnishes • splendid breccia mar- 
ble, composed of yellow, steel-gray, and rose- 
fX>lorcd spots. That of Bergamo consists of bhick 
and gray fragments in a grecuish cement. Florence 
marble, called also ruin and landscape marble, is an 
indurated colcareoaa marl. 

Sicily nbaaniis in marbles, the most valuable of 
which la that called by the Elnglish stone-cutters, 
Sicilian jasper; it is red with large stripes like 
ribands, white, red, and sometimes green, which 
run zigzag with pretty acute angles. 

Among the Genoese marbles we may notiee the 
highly esteemed variety called portor, on account 
of tbe brilliant yellow veins in a deep bluck ffruund. 
Tbe most beautiful kind comes from Porto -Vencse, 
and Louis XIV. caused a great deal of it to be 
worked up for the decoration of Versailles. It 
eosts now two pounds per cubic foot. 

Qf nttting and poiuAiny marbtt* — The marble 
saw is s thin phite of soft iron, continually sup- 
plied during its sawing motion, with water and the 
sharpest sand. The oawing of moderate pieces is 
performed by hand, but that of large slabs is most 
economically done by a proper mill. 

The tnl Nubstance used in the polishing process 
is the sharpest soitd, which must be worked with 
till the surface becomes perfectly flat. Then a 
second, and even a third sand of increasing fineness 
Is to be applied. The nut substance is emery of 
progresftive degrees of finenesa, after which tripoli 
is employed; niul the last polish is given with iin- 
puUy. The body with which the sand ia rubbed 



npon the marble, is usually a plate nf iron ; but 
for the iuhscquent process, a plate of lc-»d is used 
with fine sand and emery. Tlie polishing rubber! 
are coarse linen cloths, or bagging, wedged lifbt 
into an iron planing tool. In every step of the 
operation^ a constant trickling supply of water Is 
required. 

visitora of Derby may have an opportunity of 
inspecting Brown*s extensive machinery for cutting 
marble into many ornamental forms, which has been 
well desmbed in Recs' Cyclopedia. 

Sir Jamea Jelf patented, in 1822, a combinatioB 
of machinery for cutting any description of parall^ 
mouldings upon marble slabs, for omameatel pur- 
poses; in which, tools, supplied with sand aiMl 
water, are made to traverse to and fro. 

Mr. TttUock obtained a patent, in 1824, for im- 
provements in macliinery for sawing and grooriog 
marble ; the power being applied by means of 
toothed wheeli bearing cranks, which gave the tee- 
saw motion to the cutting iron plates. 

In November, 1829. Mr. Gibbs sccorcd, by 
patent, an invention for working ornamental devioea 
in marble, by means of a travelling drill, guided by 
a mould of wood, &c., in counter relief; and ia 
April, 1835, Mr. G. W. Wilds obtained a patent 
for machinery, which consists of s series of circular 
cutters, for separating slabs from a block of marble ; 
the block being advanced slowly to meet tbe cnttci*, 
by the progressive movement of a pLatform upon 
wheels, driven by the agency of a rack and i^bioa. 
as in tbe cylinder boring machine of tbe steaa- 
engine manufacturer. Sand and water muat b* 
supplied, of course, from a hopper, to these mootb 
cutting dines of iron or copper. Ho propOMS 
also to mould and polish marble, by applying • 
rotatory wheel or cylinder ofany shape to it, in its 
carrying frame. 

NEW APPLIC.^TiO^■S OF THE 
ELECTROrVTE. 
Letter from M. Perrot to M. AroffO. 
I BAVi just learned, through a joarBol, Ibit 
M. Sorcl has Announced to the Academy of Scieiuxi, 
that he has been enabled by means of a coosUat 
current, to fix, without heat, ou iron, a more or 
less thick and very adherent layer of xinc, and diat 
by this meant he has been oble to fix aeveral uwttli 
on one another. 

Consequently I thought it my doty immediatdf 
to Hend to the loititutc, to be deposited there, 
some objects hastily collected, which remained 
from experiments, which I made more thfta a yvn 
ago, on metallic precipitations. 

Among the objects contained in the box which I 
send, there are some experiments on a process of 
metallic incrustation, which I coiuider new, and 
capable of receiving many applications In the arts. 
1 obtained these incrustations by means of galvanic 
currents, by precipitating a metal of one color, in 
the parts corroded, by a process analogous to that 
of engraving by nitric acid, on a metaUic jdeoe of 
another color. 

Thus, as it was easy to foresee, the lucrustatioDB 
have all the perfection of tho engraving, which 
series as a mould, and the imprrfection of the In- 
cnutJition which I Rend you does not extend to that 
of the new galvanic methods which I wished to try 
in engraving. — f*iwi^/u» Rimdtts, 
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UACHtNE TO PROVE THE SHAPE OP 
TUE EARTH. 

Ws arc tiiught that the eorth is roand.butflittened 
towurds the poles like ao orange. The mathema- 
tical prtKif* uf this ire too trilioua to be iutereiting 
to general readers ; yet, there remain others of a 
mechanical nature, which acting bj the same caose, 
namely, eentiifagal force, c^tabtish the lame £act 
fxperi mentally. One mauhioe for this puritose is 
Uiually c^dli'tl the centrifugal hoopa, which is re- 
|)re»entetl aa follows : — 




It rondsta of two honps of t{n» fastened at bot- 
tom to an upright spindle, which is tnrned by a 
pullry and multiplying wheel: as soon as the wheels 
are made Co revolve rnpidly their general elongated 
shape will be altered, and centrifuEal force acting 
open the eqnntorinl parts of the hoops will oc- 
casion them to bulij^e out towards that part, and to 
become compressed at the top and bottom. Were 
there any gn-ater namhrr of Iioops (lie elToct would 
bfl of a similar kind, but still more cnnRpic-jous 
than with two. In this machine, the stand, wheel. 
and support may bo dinpenaed with, the npindlc of 
the hoops being turned round by the hands. The 
iibove machine shows that a revolving body there- 
fore, if of a yielding substance, acronsmodstfR its 
form nrcording to the degree of centrifugal force 
which it attains; and as this force is dependent 
npon the rapidity of moHon. it follows, that the 
more ropidly such n body revolves, the more 
flattened it will become. Were the earth of a simi- 
larly yielding texture, the above would be a sufficient 
explanation uf the earth's shape, but it is not ao 
to tha extent tlut is requisite, for although the 
waters are fluent, yet the solid earth is incapable 
of moving from its place. We must, thrrrfore, 
nut direct our attention to Che cBect of ceatrifugal 
force upon unyielding iubatwicea ; for thiftpnrpDse, 
and imlt'ed for experimenla upon bodies of any 
kind, the machine. No. 1. is well adapted, his 
formed of wood, painted black, (as the frame>work 
of all astronomical apparatus ought to be.) The 
XDoUiplying wheel A turns the pulley 0, the axis 
of which, also forms the axis of the brush wheel C, 
mnd which consequently partakes of its motion. 
The edge of C working against the edge of U, turns 
that wheel round with increased velocity — a band 
procrrding from D to I' continues tiie motion to the 
hook cormccted with and below F. Now it is evi- 
dent that motions beine given to tlic wheel A, it 
will be continued to the book, increasing in ra- 
pidity at every stage of its progress. Suppose that 
we have formed a rt- presentation of the earth, of a 
shape corresponding to the oblong spheroid, h'ig. 2, 
and we suspend this by a string to the hook. Putting 
it in rapid motion, it will be found impussiblo to 
cootinue its rotation, even for a minute, without the 



spheroid alleriug vta poittion, and taking that of 
Fig. 'S, or in other words, revolving oa ila shorter 
axis. 

We may even take a flut circular piece of bottrd, 
and although tlie axia across it may be u lout, and that 
of the thicknMS not more than half un inch, yet, 
the same result will be obtained, the disc brcomiog 
horizontal, and retaining that position during lb* 
whole time of its revolution, or si least, as lougas 
the rapidity of its mutiun is maintained. 

The planet Saturn affords a still more striking 
example. I^t the model be made of a eoliil bait of 
wood, three inches in diameter, furnished willi • 
ring of tin, to represent Saturn's ring ; let tha 
centre part of the ring be painted hlark, and a bole 
made near the extremity for a string to be lied to 
it ; sus]icnd the model by this string to the fiook, 
and occasion it to revolve, when the model will soon 
assume all the forms and appearances «hicb the 
planet itself puts on, in reference to the views wv 
are capable of obtaining of it at different times of 
our respective revolutions. In one position, tha 
ring being a conspicuous and beautiful object, far 
distant from the body of the planet, then frrndnally 
becoming in appearance narrower, until it seems 
only as a bright line across the planet's face, and 
beyond it, on each side. See Fig. 5, 6, & 7. 

.K chain suspended from the book is an exceUenl 
ilUuslration of thr effects of centrifugal force ; first, 
it hungs iu a loose collapsed monneft (hen H frm* 
dually widens, until at length it forms a ring which 
revolves horizontally. 

The machine. Fig. 8, is usually called tke lehirU 
ing table. The foot-board supports a intiltiplyinf 
wheel, and small upright Bpindle* which Is tnrm 
round by this wheel. The upright spindle ia Ttrf 
short, and intended merely to support the croM 
arms A A. Upon the ends of A A are two uprighti 
B B, to support the upper ends of two glass tabes 
C C. The glass tubes are closed at both ends, and 
partly tilled with shotii, and sometimes witii shots 
and water, so as to leave equal spaces of shot, water, 
and air. If a rapid motion be communicated to 
the ciosa arms, of course, centrifugal force aiU 
cause the subatancea to fly out away from the 
centre, and contrary to the position that gravity 
alone would place them io. Tlieahot.*, tberefbrrt 
would leave the lower part of the tubes, and fly 
towards the farther ends ; and if the tubes be loBf , 
and the motion communicated to them be very 
rapid, (*ucb will be tho power acquired, that the 
outer eudi of the tubes will, in all prohabdity, b« 
broken, or if left open, the shou wUI be scattered 
to a very considerable distance. 

Now what do these experiment* teach os ? Why 
first, that if the e-artb revolves at all, and of which 
there is no doubt, although it is difficult to bring 
forward a positive proof that it does, it must ne- 
cesE^arily revolve on its shortest axis. Secondly, 
that to have assamed its spheroid form, it moft 
cither have been made so at first, (of which there 
Is no prooQ or that it must at some former time 
have been sufficiently fluid to have yielded to the 
centrifligal influence, and like the chain or the hoops 
have accommodated itself to the shape, which ita 
rotatory force must have induced ; and thirdly, we 
must admit that the same power which at a former 
time intluenced the now solid parts, have stilt an 
effect upon the waters, tending to draw them from 
the polar regions towards the equator, nocil at length, 
the centrifugal and centripetal forces balancing each 
other, they assume a shape proportionably coatex 
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laed from further alteration both by 
' graritj and the preuare of the atmoi- 



ICTRICITTi' FROM STEAM. 
uj, the lOlh ]3ecember, Mr. Condie, 
of Blair Iron \Vorki. Ayrihire, per- 
ii«w and joterestinic phenumenun at tlie 
if'kj. in t)ie presence of Luilovic Hniuton, 
if JottDstone; — CuoniDghnm, Esq., of 
m Iroa Workt ; Thomas Wingate, K«q., 
K Sprin^eld, and a nambrr of o!hef>. 
iBnll t)i)(lily »ati)if)ed with the aecarary of 
H||U given bj the public prrsa of aimilar 
^Ib having be«n made ia the netghbourbood 
nstle, upon locomotive en;;ine boilers. Tbe 
tmt made by Mr. Condie wai npon the 
IHulag from the safety vaUe of twu of the 
nBvart boilrrfi of the blowing engine, and 
\pif performed aa fuUows : — 
JBKpeninrnter placed himftcir upon an insu- 
EMH (« board retting upon three quart botdca 
tat of better,) and having ia one hand a 
mU rod of iron, with four 8har|>ened points, 
to a lightning condactor; this he held In 
im issuing from the uifcty Talve. When the 
held about one foot from the valve, 
ka were drawn by the bystandem' 
m those of the experimenter about half 
g ; but as tbe pointed rod was raised to 
or eight feet above the valve into the 
. vivid and pungent «pArfcfi were then 
one and a half to two iucliri long, whicli, 
o near]/ as atuiioing upon the arm as the 
imiill Leydeu pliial. producine n good 
rriment to the natoniahed worlciupii who 
t, to tee fire and feel tbe shockA from 
article they all Buppoitcd themselves per- 
iMT with. 

eniag the experiment was rcaumed, to 
la in the d^rk, when they proved the 
ter to be highly charged with electricity, 
on which he Blood, oot btiing rounded, 
Vmer had a bru»h of hght two or three inches 
ike B5 many tassels, while every point of hia 
tod hair Itcrainc highly luniinoiis upuii the 
a aUnding near him. On (bii trial, sparks 
ntwn fully two inches long, which required 
little courage to engage with, from their 

■itt^iit! were iii.ide U|>on the steam of 

lUr.-. rhirty.tiro feel long by six diameter, 

th ateam equal to 12 lb. upon the inch, and 

at 25 tb. — the increase ot' ]>rcssure adding 

Dlfcct. However, tbe cxpcriaicnt was por- 

ind satiaf^iL'torily performed with the surplus 

iaauiiig from ilte safety voire while thccn^ne 

ing upon triul. Mr. Condie is of opiniou 

i..t mch boilcrn. with ;i properly constiai'ted 

uiT, of hrgc surt'ucc, fipurks nitiy be 

' : -It. tu light iiiclics long, and Ltrgu jura 

d iu a fuw ticconiU. The wonder wu that 

Mfrimeot succeeded at all, as tbe ippiraiua 

I nidc. The floor where the lenipu- 

nl was covered wltb dust, shavings, 

.... t. oi led a» conductors in stealing away tbe 

ily from the oxperimcnCer. — A^r Ohnerver. 

WAVES. 
HnmoB c»ja^ of wavei is the friction of the 
rpim the surface of tbe water. Little ridget 



nr elcTationf^ tirtt appmr, whirh by continuance of 
tbe force, gradually become loftier and broader, 
nntil ihry are tbe rolling roountnins seen where the 
winds aweep over a great extent of water. The 
heaving of the Bay of Biscay, or still more re- 
markably, of the open ocean beyDnd the sonthcni 
capea of America and Africa, exhibits one eitrrme, 
and the stillness of the trj^pWal seas, whieb are 
sheltered bj near encircling lands, eahibits the 
other. In tbe vast Ardiipclagu of the Eitiit, where 
Borneo, and Java, and Sumtitn lie, and the Mo> 
lucca istundi and the Philippines, the aea is often 
fanned only by the land and sea breezes, end Is like 
a smooth bed. in which their Islands seem to repose 
in bliss — inlands in which the 8])icL' and per- 
fume gardens of the world arc entbowi.'rc«l, and 
where the bird of paradise has its home, and tbe 
golden pheasant, and a hundrrd other birds of 
brilliant plumage, among thickets so luxariant, and 
scenery so picturesque, that European strsDgera 
tind there the fairy land of their youthful dreams. 
— One who has visited these tylands in his early 
days may perhaps be pardoned for thus adverting 
to their beautica. 

In rounding the Cape of Good Hope, vraves ore 
met with, or rather a swell, so vast, that a feW 
ridges and a few depressiuns occupy the extent of 
a mile. But these are not so dangernna to sbijis as 
what is termed a lAor/er sea, with more {lerpCD- 
dicnlar waves. The slope in the former is compara- 
tivcly gentle, and the rising and falling are much 
less felt ; while among the Utter, (lie snddeii tossing 
uf the vessel is often destructive. When a ship ia 
sailing din^rtly before the wind, ovrr the fon^ neeff 
now dcacribdd, she advances as if by leaps ; for as 
each wave pniues, she is first descending headlong 
on its front, arqniring a velocity so wild that she 
con scarcely be steered ; and soon after, when it 
has glided under her. she appears climbing on its 
back, and her ntotitm in sUrkened almost to rest) 
before the following wave arrives. To a passenger 
perched at such a time on the extremity of the bow 
sprit, and looking back on the enormous body of 
the ship, with perhaps its ihuusand of a crew, ■ 
hundred feet behind htm, heaved by theae billows 
as a cork ia on a rulBed lake, tbe scene is tmly 
stiblime. When a coming wavi^ lifts tbe stern, and 
in the same d!*grc« depresAes the bow, he is deep 
in tlic liollow or vidlcy iK-twtrn the wa»cs, aad sees 
only the ship ru'hin- headlong down towards him 
as if to be tngulphed ; but soon after, when the 
stern ia down, and tltr bow is raised, he looks from 
his sucion in the sky upon an awful scene beneath 
him and around. 

The velocity of wares has relAtion to their mag- 
nitude. The large waves jast spoken of, proceed 
at the rate of frotn thirty to forty miles an hour. 
It is a vulgar belief that the water iiAclf advances 
with the aperd nf the wavn, hut in fiict Ihrt/Wm 
only advunc<3', ^^hile the •ubafanet, exi'Cpt a Utile 
spray atnive, mnsin* rising and fulliut; in the same 
place, with tin: regularity of a ]>endulum. A wave 
of water, in thi; respect, ia eidctly imitated by the 
wave running nlong a stretched rope iTheti one end 
is shaken ; or by the mimic waves of our theatres, 
which are generally iinduUtioas or long pieces of 
carpet, moved by attendants. But when a wan 
reachee a shallnw bank or beach, the water becomei 
really pm;'rfsinve, for then, as it cannot sink di- 
rectly dunnwards, it falls over and furwnrda, seek- 
ing tbe level. 

80 awfel ifl the apCiOade of a storm at see, thet 
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ft gcnrrally bitfses the judgment ; and, loftj as 
waves really are, imSKinalioa pictures them loRier 
fetill. Now no wave riaea much more than ten 
feet abore the ordinary sea-level, wluch, with the 
ten feet that the surface aftcrwardH descends below 
this, ^ve twenty feet for the nbole height, from the 
twLtain of any water-valley to an adjuininj; auninait. 
This is easily verified by a pereoo who tries at what 
height on a ship's mast the borizon remaiua always 
In sight over the top of the wavea — allowance being 
iDAde for accidentml iDclinations of the fetsel, and 
tor her ^thiking in the water to considerably briow 
bar water line, at the time when she reachesi the 
bottom of the hollow between the two waves. The 
■pray of the sea. driven along by the violence nf 
the wind, is of coarse much higher than the sumcnit 
of the liquid wave i and a ware coming against an 
obatacle, or entering a narrowing inlet, may dash 
to an elevatioo much greater still. At the Eddy> 
■tone liglit.houae, which is about ninety feet high, 
placed on a aolitary rock ten miles from the laad, 
when a surge breaks which has Iwen growing undar 
a storm all the way across the Atlantic, it often 
(lashes to 100 feet above the lantern at the summit 
The magnitude of wavea is well judged of when 
they sre seen breaking on an extended shore or 
beach. In the derp sca the wave ia only an ele- 
vation of the w^ater, sloping on either side ; but aa 
it rolls towards the ^hore, its front becomes more 
and more perpendicular, until at Isat it curls over 
and falls with its whole weight, and when aeveral 
mile* of it break at the same instant, ita force and 
noise may shake the country around. 

Along the east, or Coromandel Coast of India, at 
certain seaaoni, vast wavea are constantly break- 
ing ; and aa there are no good harbours there, 
communication between the sea and land is ren- 
dered impossible to ordinary boats. The oativea 
•f the coast, at Madras, for instance, have hence 
become almost am phibiona. They reach ahlps be- 
yond the breakers by the help of what are called 
eatamartnu, ronsistmg of three small logs of wood 
tied together. On these they secure themsclveSr 
and boldly advance up to the coming wall of water, 
which they sboot itito. and rise to the smooth 
vurfacfl beyond it, like water-fowU after diving. 
Boata nnsuited to the brcnkera often perish in 
them. The Author had gone on shore with a water- 
ing party on the coaat of Sumatra, and during the 
hoars spent there, a swell bad arisen in the sea, 
whirh on their return was already bunting along 
tlte beach and ocrosa tlie river's mouth in lofty 
breakorsi. The Uont in which he happeoed to be, 
regained the high sea in safety, bat a larger l>oat 
which followed at a short distance was orerwheJmed, 
and an olficer and part of the crew perished. 

There is a phenomenon observed at the montha 
of many grMit rivers, called the Boar, which has 
resemblance to a wave. When the tide returning 
from the sea meets the outward current of the 
river, and both have tlie force which in certain 
■ituationa belong to tliero, the stronger mtibs from 
the ocean assumes the form of an almost perpen- 
diealar wall, moving inland with resistless sweep. 
This ia called the buar. It is in fact ibe great sea- 
wave of th^ tide, produceil twice a day by the 
attraction of the moon, rolling in npon the land 
and inlets, where contracting channels concentrate 
ilfl mass. In the different branches of the Onngcs 
the boar is seen in a remarkable degree. Ilfi roar- 
ing is beard long before it arrives. Smaller boats 
Mod tikiffu cannot IWe where it comes ; and as it 



ptiaea the city of Calcutta, even the large ahipa at 
anchor there are thrown into such commotum. aa 
sometimes to be torn away from their moorinfk. 
The nature and eHecta of tbia boar are atrikii^y 
illustrated upon certain coasts where extnuKe 
tracts of sand are left uncovered at low water. In 
such sitnatjonff, of which there are many on tb« 
western shores of Britain, tlie recamlng tide la 
seen advancing with steep front, and with anch 
rapidity, that the speed of a galloping horse can 
scarcely save a person who has incautiously ap- 
proached too near. ;Many, every year, are the 
victims of temerity or ignorance on these treadie- 
rous piftlna. 

In the end of the year 1931. on the low flat 
coast of the Indian peninsnlu, north of Mailrma, 
one great wave of the kind now described was 
produced dtiring a very high spring-tide of mid- 
night, hy an extraordinary wind, and spread ten 
miles in n\tOQ the inhabited land. It had reu'r«4 
with the ebbing tide before moniing, but llie next 
day's eun disclosed a scene of devaslation rarely 
matched. Amidst the total wreck of the villagra 
and 6elds, there lay the drowned carcases of more 
than ten thoasand human being!), mixed with tboce 
of elephants, horses, boUotrks, wild tigera, end Um 
other inhabitants of the land. 

It has been proposed lately to construct c*^- 
marine boata, or vrssris calculati^d to swim so deep 
in the water as to be below the lupcrtlcial motun 
of the waves, and therefore beyond tbc iaOornc« 
of storms at the snrfucc. Soch a boat has been 
tried with considerable socceas ; and men's En> 
creasing familiarity with sob-marine matter* asncse 
the invention of the diving-belU may ultimately 
lead to Improvements, rendering the sub-marioe 
vessel, for certain porpoaesi commodiaoa and safe* 

— DB. ARNOTT. 



ELECTRO-MAGNETIC CLOCK. 

BY rnOFBSSOR WHBAT8T0NB. 

A Pnprr rtad i/y Mm at the iatt Meeting qfiht 
Royal Socifly. 
The object of the apparatus, forming the snbject of 
thia communication, is stnted by the author to be 
that of enabling a »)nglc clock lo indicate exactly 
the same time in as many different places, distant 
from each other, aa may be retjuired. Tliua, ia ao 
Bstronumicnl observatory, every room may be for- 
ntshed with an instnimrnt, aimple in its constntc* 
tion. and therefore little liable to derangement, and 
of trifling cost, which shall indicate the time, and 
beat dead seconds audibly, with the ^ame preciitiini 
as the standard astronomical clock with which it ia 
connected ; thns obviating the nrcesslty of having 
several clocks, and diminlithtng the troabte of wind- 
ing np and regulating them srparatcly. In like 
manner, in pnblic o£Bcea and large establishmentSf 
one good clock will serve the purpose of indicating 
the precise time in every part of the building where 
it may be required, and an accuracy ensured which 
it would be difficult to obtain by indtrpendeat clocks, 
even putting the difference of cost out of considera- 
tion. Other cases in which the invention might be 
advantageously employed were also mentioned. In 
the electro- magnetic clock, which was exhibited In 
action in the apartments of the soriety, all the parts. 
employed in a clock for maintamiiig and regulating 
the power are entirely dispensed with. It conaista 
Hinply of a face with its second, minute and hour 
liaiids. and uf a train of wheela which commonicale 
motion from the arbor of the second *a band to lltal 
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•' *^- V"i"-hiind, in the Mmr inannrr jb in ordi- 
' UDS ; B small (*l«;tro-inni:tiet U caused 
, i (leculiarly cooilructcJ wheel (ocarcel; 
cApAbtc ut bcin; dficribed without a figure) placed 
ou lb« second'^ hRiid, advances a sixtiotli part of its 
rerolulion. It is nbvioiiJi, thrn, that if an electric 
current rjin be altrrnatt'ly efltablished aud arrested, 
r«ch resumption and cessation lasting for b second, 
tte ia»trument now dc^rrihed, although unprovided 
witli any clemal maintainint; or nrguluting power, 
vottld |irrform nil the usual functions of a perfect 
dock. The manner in which the apparatus is ap- 
plied to the clock*, so that the movements of the 
hand« of both may be perfectly slmollaneous is the 
foUuwiuij:. On the baib which carriea the scape* 
wheel of the primary clock, a disc of brass is fixed, 
which is first divided on ita circumference into 
aisty equal parts ; each altemate division is then 
cot cut and filled with a piece of wood, so that the 
ciraumfercnce consists uf thirty re^uUr alternations 
of wood and metal. An citrcmcly light brass 
spring, which is screwed to a block of ivory or hard 
wood, and which has no connexion with the me- 
tallic parts of the clock, rcst^ by its free end on the 
tpiiug, and proceeds tu uuc end of the wire of the 
^ecCro-ma^et ; while another wire aClochcd to tlic 
dock-frame is continued until it joioa the other end 
of that of the saiue electro- mag net. A constant 
Toltaic battery, consisting of a few elements of very 
imall dimensions, la interposed in any part of the 
circuit. By this arrangement the circuit is peri- 
odically made and broken, in coiuequtncc of the 
>pri"g resting for one second on a metal division, 
and the neit second on a wooden divisioo. The 
circuit may be extcoded to any length ; and any 
number of electro-magnetic instruments may be 
thus brought into sympntbetic actiun with the 
atoDdard clock. It is only necessary to observe, 
that the force of the battery and the proportion be- 
tween the rmiilancea of the clcctro-magnelic coils 
and tlioic of the other parts of the circuit, must, in 
order to produce the maximum effect with the least 
expenditure of power, be varied to suit each par- 
^^liCttlor cose. 

^B ANTISEPTIC PROPERTIES OF PEAT. 

^^^prm iatereating circumatunce attending the history 
^Ht poat-moises is the high state of preoervation of 
a&im«) sttbitsnces buried in them for periods of 
niany years. In June. 1747, the body of a woman 
was found six feet deep, in a peat-moor in the Isle 
of Axholm, in Lincolnshire. The antique ^sandoli 
oo Iter feet afforded evidence uf her having been 
buTOcJ tlicrr for many ages : yet her nuils, hair, and 
■kio, are described aa having shown hardly any 
marks of decay. On the estate of the Esrt of 
Moira, in Ireland, a human body was dug up, a 
lioot deep in gravel, covered with eleven feet of moss; 
the body was completely clothed, and the garments 
•eemed all to be made of hair. Before the use of 
wool was known in that country, the clothiug of the 
i&habitanu woi made of hair, so that it would ap- 
|»car that this body had been buried at an early 
period ; yet it was freah and unimpaired. In the 
Philosophical Transactions, we find an example re- 
corded ol ibe bodies of two persons having been 
boried in luoistpeat. in Derbytihire, in 1C74, about 
« yard deep, which were examined twenty-eight 
years and nine montlis afterwartls ; "the color of 
iheir skin was fair and natuial, their Qcsh soft as 
that of persona newly dead." 



Among other analogous facts we may mention, 
that in digging a pit for a well near Dulverton, in 
Soinersetjthire, many pigs were found in vorioos 
postures, still entire. Their ihape was well pre- 
served, the akin, which retained the boir, having 
asaumod a dry membranous appearance. Their 
whole substance was converted into a white, friable, 
laminated, inodorous, and tasteless substance ; bat 
which, when exposed to beat, emitted an odour pre- 
cii>ely similar to broiled bacon. 

C'trttse {jf ike aniig^plic property qf prat. — We 
naturally ask whence peat derives this ootiseplic 
property ? It has been attributed by some to tho 
carbonic and gnllic acida which Luoe from decayed 
wood, as also to the presence of charred wood, in 
the lowest strata of many pcat-moaoes, for charcoal 
is a powerful antifiuptic, and capable of purifying 
water already putrid. Vegetable gums and nains 
oUo may operate in ibe same way. 

The tannin occoBionally present in peat iBthepro- 
tluce, says Dr. M'Cullocb, of tormentilla, and some 
other plants ; but the quantity be thinks too small, 
and its occurrence too casual, to give rise to eflects 
of ouv importance. He hlnte that the soft porta of 
aiiimul botlies, preserved in peat-boga, may have 
been converted into adipocere by the action of 
watt-r merely; on caplanalion which appears clearly 
applicable to oome of the cases above enumerated. 

Mirinff of Quadmpedd. — The manner, bowerer, 
in which peat contributea to preserve, for indefinite 
periods, tbe harder parta of terreatriol animalo, is a 
subject of more immediate interest to the geologist. 
There iire two ways in which animals bacome occa* 
sionally buried in the peat of marshy grounds; 
they either »ink down into the semifluid mod, un- 
derlying a turfy surface, upon which they have 
rashly ventured, or, at other times, a bog " burata,'* 
and aniinola may be involved in the pea^ allu- 
vium. 

In the extensive bogs of Newfoundland, cnttle are 
sometimes found buried with only their heads and 
neck above ground ; and after having remained for 
days in this situation, they have been drawn ont by 
ropes and saved. In Scotland, also, cattle ventur- 
ing on tbe "quaking moss," are often tnire<d, or 
" Inired,'' as it is termed ; aud In IreUnd, Mr. King 
asserts that the number of cattle which are lost in 
sloughs is quite incredible. 

Soiway moM9. — llie description given of the 
Solway moss will serve to illnstrate the general 
character of these boggy grounds. That mois, ob- 
serves Gilpin, is a flat area, about seven miles in 
circumference, situated on liie confinea of England 
and Scoclaud. Its sarfnce is covered with grass 
and rushes, presenting a dry crust and a fair ap* 
pearancc ; but it shakes under tbe least pressure, 
the bottom being unsound and BemiHuid. The ad- 
venturous pasaenger, therefore, who sometimes in 
dry MDsons traverses thi^ perilous waste, to save a 
few miles, picks his cautious way over the mahy 
tuaaooks as they appear before him, for here the 
soil is firmest. If his foot slip, or if he venture to 
desert this mark of security, it is possible be may 
never more be heard of. 

" At tbe battle of Solway, in the time of Henry 
VIII., {Ibi2,) when the Scotch army, commondcd 
by Oliver Sinclair, was routed, an mifurtunate 
troop of horse, driven by their fears, plunged into 
this morass, which iuKtanlly closed upon tliem. 
The talc was traditional, but it is now authenticated ; 
a man and horse, in complete armour, having been 
found by ji cat -diggers, in the place where it was 
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ftlwaya mpposed the affair had happened. Th« 
skeleton of each w*» well preeervcfl, and the diffe- 
reut parts of the armonr easily distin^tshcd." 

This inmo mow, on the IGtb of December, 1772, 
having been 6Iled with water during heavy mins. 
roie to an onUROAl heijht, and then burst. A 
stream of black half-conflolidatrd mud b^gan at 
first to creep oser the plain, resembling, in the 
rate of ita process, an ordinary Uva cnrrent. No 
lives were loal, bnt the delage totally overwhelmed 
some cottages, and covered four hundred acre*. 
The highest part* of the original moss sub«ided to 
the depth of about twenty-five fcrt ; end the height 
of the moss, on the lowest parts of the country 
which it invaded, was at Irast fifteen fnet. 

BurwtinQ of a peat-mngn in Ireland. — A recent 
inundation in Sligo. (Jananry, 1H31,) affords 
auother example of this phenomenon. After a 
sudden thaw of »duw, the bog between Bloomfield 
and Geevnh gave way ; and a black deluge, carrying 
with It the content* of a hundred acres of bog, 
took the direction of a small strram, and rolled on 
with the violence of a torrent, swcepinj; ilong 
bcath, timber, mod, and stones, and overwhelming 
many meadows and arable land. On passing 
through some boggy land, the flood swept out a 
wide and deep ravine, and part of tlie road leading 
from Bloomfield to St. James's Wei! was eom- 
pletrly carried away from below the foundation for 
the breadth of two hundred yards. 
[. It .ne» of Jierl/irorous quadrupedt in peat. — The 
antlers of lar^e and fuIUgrown stags are amongst 
the moat common and conspicuous remains of ani- 
mals in peat. They are not horns which have been 
shed ; for porttona of the skull are found attached, 
proving that the whole animal perished. Bones of 
the ox, hog, horse, sheep, and other herbivorouB 
animals also, occur; and in Irrland and the Isle of 
Man, skeletons of a gig;tntic elk. M. Morrcn has 
discovered in the peat of Flanders, the bones of 
otters and beavers ; but no remains have been met 
with belonging to those extinct quadrupeds of which 
the living congeners inhabit warmer latitndes, such 
OS the clephnnt, rhinoceros, liippopotamas, faysna, 
iind tiger, though these arc so common in superficial 
depositfl of silt, mud, snnd, or stalnctite, in varioos 
districts throujKhout (Jrent Britain. Their nbsenee 
aecmt to imply ihnt they had reosed to lire before 
the atmosphere of this part of the world acquired 
that cold end humid character which favors the 
growth of peat. 

BtmatHM of ahipg, ^t., in prat-mouM. — From 
the facts before mentioned, that mossei> occasionally 
burst, and descend in a fluid state to lower levels, 
it vrill readily be seen that lakes and arms of the 
sea may oocusionally become the receptacles of drift- 
peat. Of this, accordingly, there are numeroun ei- 
amples ; and hence the alternations of clay and 
■and with different deports of peat so freqnent on 
some coasts, as on those of the Baltic and German 
Ocean. We are informed by Deguer that remains 
of ships, nautical ituttrutrienta, and oars, have bccQ 
fjund in many of the Dutch mosses; and Gerard, 
in his History of the Valley of the Sorame, mentlona 
that in the lowest tier ot* that moss was found a 
boat loaded with bricks, proving that tbtrse uioaaea 
were at one period navigable lakes and arms of the 
•ea, OS were also many mosses on the const of 
Picardy, Zealand, and Friesland, from which soda 
and salt are procured. Tlie canoes, atone hatchets, 
and slfiie arrow-heads, found io iicnt in different 
parts of Great Britain, lead to umilttr concUsioas. 




PAPVROGRAPHV. 
This is a new invention for re-producing drawings, 
manuscripts, and all kinds of designs to an unlimi- 
ted extent, and by means much cheaper than at 
present known. This process, which is callrJ by 
M. de Manne, the inventor. Papyrogrcphy^ i« very 
fully noticed in a late number of the Momiteur, 
from which we abridge the following particulars : — 
The mode by which M. de Manne produces de- 
signs. &c., on paper, is thns described. After 
having, by means of his prepared metallic 
traced the drawing on common writing paper 
contrives, by an operation which he at present kerpa 
aecrec, to make the lines rue from the paper in re 
lief, and become extremely hard and durable, 
fixes thia matrix on a plate of metal, on which 
then pUoes the paper that is to receive the i 
pression. Over the paper he places a piece of silk, 
and passes it under the roller of a copper-pIaU 
press ; when the characters and lines on the mana- 
Bcript or drawing arc re-produced, sUmped in on 
the paper. These de^iKIl« thus fixed on the plates 
arc hard enough to allow of a greater namber of 
impressions being taken witliout injury U* them. 
The part of the invention, which consists in ob- 
taining plates of mf Ul cast from the matrix afforded 
by the drawing on the paper, is considered by Ihc 
committee of the Society of Arts of Mulhausen, 
wlio were appointed to examine it, aa of still grca 
importance than any other. By thia engraving 
paper, aay the committee, may be obuiued i 
prea.tions fully equal to what can be bad from woof 
engravings: by tliis means, therefore, works wbid 
require illuscratiuns may be printed with grcr 
cheapness. In engravings on wood, the design B MC, 
the subsequent catting are necessary, but by 
papyrographic method, the design is the only 
pense ; and it will produce without end as ■ 
engraved plates and impressions as may berequi 
at a cost one half of that of the ordinary procem 
and with a precision equal to that of the origina 
drawing. As M. de Manne conducted hii txpcri- 
menu at Rouen, where there was no skilful .ict*l 
founder, ho labored under great disadvanto^ ia 
his attempts to bring his invention to perfi 
but the specimens be sent to the committee 
sufficient to convince them that his plan was 
pablc of answering oil tliat he staled. Some of 
specimens sent to the committee presented the 
signs, and the printed copies from them in relief to 
the height of from two to three millimetres, ob- 
tained solely from the matrix traced on paper. Tba 
committee propose to extend the invention to the 
printing of woven fahrirs and paper. M. de Manntt 
sent some plates prepared for this object, but owing 
to the disadvantAges under which he labored, the 
plates were not so perfectly cast as they ought to 
have been, to produce the desired effect. Tli- -le- 
fect. however, he ascribes entirely to the ^i 
manner in which the Rotiin foundeis tooV i 
of his matrices; fur not venturioi^ to tm-'i it- u 
with tlie paper moulds, he look casU of ll.em in 
pl'isier; from which the metal plates were ofr 
wHrds cast. It i« to this orrurostance ll»»t M 
Manne attributes the fitiluie of his e\pcrimen( 
it was difficult to take the cast in pUster from 
paper ao as to preserve the sharpness of thft oui 
He says he is certain of the success uf hix pn 
as applied to the printing of papers and colli 
but wont of means with him, us with mi 
inventors, preveuts him from taking nul 
or from carrying the invention into opera 
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committae report thdt it seems to tbem bq^bly pro- 
bable ihkt if the inventor ws placed in more f«- 
vombi** circumstuiccii, be woald Brrive it remarltable 
tod rery aiefol retults. In concluuon, thejr rr- 
rommcod tlie society to grant him a silvrr medul, 
tbougb ihe invention is not of « iidture within their 
usuibl aubjecl* for priiet. — /nrniior*' Advocate^ 



OF 



FRENCH MANUFACTURK 
INDIA-RUBEKR WEB. 

Ths fabric of iDdia-rubber web was commenced at 
\icaiui. but much improved and exieoded in the 
ii:attuf.ictory at St. Dt-nis. near Paris, in which 
'.' about 1,500 uf the macbinai fur plaiting 
■td around tlie filamenta of the elastic gam, 
«:u ull the other drpartments in correapoudeut 
f>ri>]i<irtion. 

\»t operation. — The gum elastic is provided In 
thr «i>ual furni of bullies. The first opemtiun is 
rodiTulc these buttles into two equal parts; they 
anf then placed in piles of six or eight in height, 
ind of au indeftuite number in extent, upon a planlc, 
and another plank ia placed upon theoi, when the 
two arv drawn together bj woodeu screws ami Jiuls. 
"^ ruain in this state a sufficient time to render 

<t, or to take out in a great meoeure the 
I" "'uraof the bottles. 

era. — The first machine containi a 
rtr' whiHi revolves rapidly, its diameter 

being about uight inches. At the side of its edge 
it BO adrttjicitig carriage or elide, which receives its 
aMvtfment by means of a screw from the shaft of 
tba knife. Upon this elide is attached the gum, a 
bole bring made in iCa centre to reccivt; a screw, 
which arrres as a pivot upon which it mar turn ; it 
b kield down by a nut that ia screwed upon it, and 
the edges are held down by aprioga placed near to 
the knirt, but not so strong aa to prevent its turn- 
iog aodcr them. A box under tlie table contains 
viAcr. 10 which the knife runs, and a box above it 
the blade, and prrveuta tbe water frum 
tfarown into the face of tbe workman. When 
Ibc machine ia started, the guai advances and is 
feVDwl round by hand, whilst the knife cuts 09" tbe 
Imf^lar circumference, until a continuous slip 
ennee off, which tlie workman takes hold of and 
dnva awar. tbe cArriogo advancing, and the knife 
oatttng until the gum is exhaoated. The operation 
IMoablea tbe cutting of leather strings out of cir- 
c«l*r pieces of that material, in the manner prac- 
tised in the olden time by shoe*makers. 

3rrf ttperation, — These stipa pass into ft bucket of 
water, from which they are taken and czomined 
thnMgh their whole length by a woman, who re- 
the defective parts, and joins together the 
of the slips, by cutting them off in a sloping 
firection, and making n uick near the extremities, 
with a pair of scisaora. These ends are then 
placed together, and hammered with some force 
upon an anvil, by which means they are made ta 
adhere vritb considerable tenacity. 

Aih oprretion. — These slips thus joined paas to 
another engine, which resembles in almost all re- 
ipocts tbe flitting mills of iron works, of a size 
proportionate to the materisl upon which they 
«pcr«te. The slip, always contained in water, is 
guided iulo this cutting mill, which has five or six 
bbdes according to the width of the slip, and is 
kept In its pUce and prevented from turning by a 
atigbt spring. After paasing between the cutters, 
it b drawa off by two roUcn, betwecD which it 



and from thence into the bands of the at- 
tendant, who paues the slip thus di>'ided into 
threads, into water. 

j/A r,^era/ioa.— The filaments then pasa into the 
bauda of females, who examine them through their 
whole extent, remove the imperfect partfl, and join 
the extremities ai before. 

(tlh uptrttiion. — The next machine is important, 
having for ita object to remove the elasticity of tbe 
gum, ur in other words, to stretch the filaments to 
their utmost extent. 1 1 consists uf a reel of eighteen 
or twenty inches in diameter, revolving with con- 
aidemble rapidity. Eietwren the attendant and the 
reel i« a wheel with several grooves of different di. 
ametera, revolving with a movement slow compared 
tu that of the reel, and which has a transverse 
movement from the right to the left side, thua 
serving ns a guide to the filament, and preventing 
it from overlapping upon the reel. This Utter wheel 
was evidrntly intrnded to give an equal tenaioo to 
Ibe gum, as it was wound upon the reel, but the 
filament was simply held by the hand, and the 
wheel only used as a guide; suffidrnt practice on 
the part of the workman giving to the motion evary 
desirable regulanty. The slips are left ujxin these 
reeli to dry and harden for a period varying from 
three to six weeks. 

Tth njitration. — They are then wound upon bob- 
bias by tbe usual means of a wheel and spindle, by 
a woman, care bein^ taken to retain the tension. 

8fA operation. — The next operation is the plait. 
in;; of Mik, cotton, thread, or othrr materia], around 
tbe filament of gum, previously colored or white, 
according to the objects into which it is subsequently 
to be manufactured. This is performed by an ex- 
tremely IngeniottJ machine, the construction of 
which it would be impossible to illuatrate without 
drairioga ; the machines are manufactured, and for 
sale in Paris, by Blaochin, No. 08. Rue Faubourg, 
St. Martin. Xhey have the important qnafity of 
atopping, if a thread breaks or is exhausted. 

9th operation. — The machine last alluded to, 
draws the filament off the bobbins upon which it 
was previously wound, and after plaiting arotmd It, 
winds it again upon others, which whi^n filled, are 
conveyed to the looma, and there pUced in framea, 
with a strap and counter- weight to give the ne- 
ceasary tension, and in sufficient number to form 
the warp uf the web, which of course variea in 
width according to the object to which it is des- 
tined. The looms were unally simple and moved 
by hand, but there are also looms capable of wruving 
six webs or more at the same time, tbe shuttles of 
which are furniihed with racks, by means of whidi 
they are carried through the chain. 

The plaited fiUment is combined with silk or 
othr-r matter, and filled with different materials, ac- 
cording to the object of the manufacturer, and la 
thia respect, all the variety of the weaver's art may 
be exercised. 

All tbe operatiooa thus far notioed, have been 
performed by machinery, driven by a ateam-engioe, 
with the exception of tbe looma, which it ap- 
pcara are not neceasarily excepted. In moat of 
them the gum has baeo deprived of its elasticity, 
the last operation conaiata in restoring this quality. 
Thia ia effected by taking advantage of that weli- 
knuM-n, though extraordinary character which gum 
elanlic possesses, of shrinking fay the applicatioa 
of beat. 

loth operation. — Tbe machine to effect thia ia a 
long table covered with coane cloth or CaltiDg in 
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ficverat thicVnesiM ; st eich tnxd in n ahoft cruxsing 
it frowi one side to the other, upon which arv pullcyi* 
— • «tr»p puses over the»e pulleys, connecting the 
two ends of the table hy a band, which has upon 
it B crotch. One of the shafts is furnished with a 
handle, to give motion to the whole. A heavy, 
■qanre, smooth iron, heated to a convenient dejjrec, 
u drawn by means of these straps from end to end ; 
three or four webs are laid upon the table nt one 
time, their extremities on the right are held by 
weights, whilst a liicht block lies upon thcro at the 
other ertremity, Itccping them flat, but not pre- 
Tentinc their advancing as they shrinlt by the appli- 
eation of the heat of the iron ; Inclined ploncs near 
the ends lift off the weight at the close of the 
operation. The iron has wooden handicfl for con- 
venient management. Baskets at one end, and 
boxes at the other, reeeive and aupply the web. 

The web shrinks in length as the heated iron 
paiaes over it, to about | of the previoo* length, 
and has alt its original elasticity restored. This 
operation closes the process, the web being snh- 
seqneotly prepared for sale by being made into 
roll*, and properly packed. 



MISCELLANIES. 

Injtammable Air from Alcohol. — Felouze and 
Millon, by passing alcohol orrr anhydrona baryte^s 
elevated to a dull red temperature, found that car- 
bonate of barytes was formed, and carburetted hydro- 
gen given off. This is the firat instance in which thii 
gaa baa been formed artificially ; when foraiic acid 
b heated with an oxide it ia decomposed into car- 
bonic acid, which unites with the oxide, and into 
pure hydrogen. In thia case, tlie half of the hydrogen 
comes from the water which has been decomposed 
by the earbon of the formic acid under the influence 
of potaab. This action it ctccurred to the chemists 
mentioned, might also eitend to alcohol. They 
passed carburetted hydrogen procured from alcohol 
over hydrate of barytea. and obtained hydrogen In 
Urge quantities. Naphthaline diseti);agcd the same 
product. The anhydrous oxalates, when heated with 
barytes, afford, aa is well known, carbonic oxide. By 
sobstitutiug hydrate of barytes. hydrogen is procured : I 
carbonic oxide, al»o, under the same circumstances, 
affords pure hydrogen; even charcoal itself does the 
same. Pelouxe and Millon have drawn the foUowiag 
conclusions : anhydrous barytes takes up from or- 
ganic substances all the carbonic acid which their 
elementary composition permits them to fomifth ; 
hydnte of barytes extends the decomposition further, 
and tends to bum all the carbon, while the hydro- 
gen which proceeds from the decomposition of the 
water is disengaged in a free state 

BlttctrO' Vital Currents in AnimaU. — Zantedesrhi 
and Favio state that in warm-bluuded animals there 
exists an electro-vital or elertro-nervouii mrrent In 
tbc entaneons tissue, which passes continually from 
the extremities to the cerebro-spinal axis, and may 
be detected by means of the galvanometer. In the 
•■me aaumala there is an eloctra-rital current which 
pum from the cerebro-spinal axis to the internal 
organs placed ander the skin. These carrents are 
feebler in proportion to the weakening of the systetn. 
Whea death occurs, the currents are reversed. Pain 
weakens or suspenda the eleutro-vital currents: 



voluntary movements or conmlaiona increase tlwir 

streiigtb. 

Conpenrion of Fibrin into Attmmea, — M. T 
announces that he has succeeded frequently ' 

forming successfully the rxperiment of Denis. %4J. 
of coovertijig fibrin into albumen, by boiling -46 gn. 
of fibrin well washed and pres.sed in 1 SS grs. of watiir« 
and 7 grs. of carfaonote of soda, antil the maffmft 
which the mixture formed lias disappeared. Tltli 
rrsuU is in accordance with the view broached by 
Dr. Thomson, of Glasgow, apwardi of thirty years 
ago, that albumen owed its fluid state to the preseztce 
of soda. 

MosM on Grmel-walkf. — A shaded gravel-walk la 
my garden was always covered with a mat of moaa, 
and became perfectly green in the autumnal raontlis. 
1 watered It in parallel and transverse strips with 
solutions of different sfilLi, to see whether any of 
them would destroy the moss and prevent its growing 
again. Several oppean^d to kill the mosa, whtrh, 
however, was re-]ilaced in most cases In a very short 
time. I shall notice Uiree of the solutions aa bsving 
produced more permanent effects; these were, cor- 
rosive sublimate, sulphate of iron (green vicriol.) and 
sulphate of copper (blue vitriol.) Tlie first two 
(wemed to kill the moss immediately, but they also 
iLimed it black, and at the expiration of a year it 
was «till adhering to the surface of the gravel, black 
instead of green. But the effect produced by lie 
sulphate of copper was remarkable. The moss 
entirely disappeared, and at the end of the yvar, 
when the rest of the walk was again completely car. 
peted, the strip which had been watered with this 
solution was perfectly bare. My quitting Cambridge 
put an end to further observations. Perhaps this 
hint may induce some of yoor correspondents to 
Cake np the subject ; and I should think it very 
probable that either the sulphate of copper or soae 
other salt would be found very useful in keeping the 
wbJWs of gardens in squares and other confined 
situations free from moss. — Proftuor Henttow^ m 
Gardener't Chron. 

Mtthotl of Zincing Copper an J Brora.—- M. Boet* 
tiger has succeeded in covering plates and wirei d 
copper, brass, pins, Su:., with a brilliant coating of 
zinc. His method is a.<i follows: graaulated xinc ia 
prepared by pouring the fused metal into a mortar 
of beatcd iron, and stirring it rapidly with-tLepotU) 
until it is solidified. The metal ibos granulUf d ia 
placed in a poruelain capaulc, or in aone other non- 
metallic veuel. A saturated solution of sal-ammo- 
niac is poured over it; the mixture ia boiled; the 
objects to be rendered white arc now pUc-ed in it, 
previously dipped in dilute hydrochloric acid: in a 
few minutes tjiey are covered with a brilliant coating 
of zinc, which it is very difficult to remove hy 
friction. The galvanic action is thus cxplsined: 
the double chloride of xlac and ammonium formed 
is decomposed by the zinc and the plate of copper; 
the chlorine disengaged from the sal-ammopjac 
goes to the zinc ; the ammonium ia disengaged in 
the form of gas» and the undecompoaed sai-amino- 
niac combines with the chloride of zinc to form 
the double chloride, a very soluble and easily de- 
composed ault. If then an excess uf zinc exists in 
the solution in contact with the electro. negative 
copper, the salt is decomposed into its elements, 
and the reduced zinc is deposited on the negative 
co|)pcr. 



t^OHMiM :— Prlotcd by D. rRAMCii.lt.\VlilU (Ioim- Lbim-. Mi 
CimuntmieatlouM. fniiicb art aniwcrvd sd tlif Wraiifkcn ol thr 
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WAGSTAFrS RLECTKO.MAGNETIC 
MACHINE. 

To the Editor, 



three- quartert of • |>oiind CAiii of \n«, 19 atii! 2S 
copper wire. SoMeriti{( U entirely liifpifnftfd wllb. 

tfooilSteM, VkarUontmM^Htotk. Mim'-ltentr. 



Sl«,. — While I return you my sincere tlmnlcB for 
devoting a. portion of your time and pages to my 
former communication s, I preaume to hope you will 
beittow a plai% on the prnw-nt, as it is intcndeil for 
the eiicoura^roent of those who are lovere of 
»oieiice, but fall buck from their pursuit throuKh 
the apparent imposaibility of ohtitning apparatus ; 
to show them that their (UffioultleB are not ioinr- 
mountnhtc if they would " set their shoulder to the 
wheel.*' I nm a working man, and aclf-tanght, and 
the following is a HkI of articlett that 1 have miule 
in my K'isnre hours, cxcluMve of a number of 
iiKuicnl inRtnimcnts, \c. Hydrometers, in various 
forms, horizontal sun dial, vurious canirra obscuras, 
geographif^ol time piece, perpetuul almanack, foot- 
lathe with appendaf;e5, marine cumpiss, electrical 
machittes and variety of apparatus, nmgic lantherh, 
machine for cutting Uie teeth of wheels in the lathe, 
improvett kaleidotcope, pneumatic apjiarHtus, iuter- 
miasivc fountain, time piece moving three hands, 
■even primary planets, Ace, time piece which shows 
the teasOD, the month, the day of the month, and 
day of the week, the hour, day or night, and the 
length of the day, (original), an orrer}', showing 
the sun's revolution on its axis, with iioiles, the 
annual and diurnal revolutions of the earth, wil}i 
inclined uis, the moon, with longitude, latitude, 
age, phages, Ittr., astrunomicjil tclCAcope, eomfiouiid 
uilcroscoiK, model of meclianical powers unitt-d, 
model of a small-ware loom, machines for covering 
wire, elcctro-raagnetir mnt-hine, ditto, ftintplififd. 

Tlie following is n description of the last-named 
article, which is simple in cooDtruction, looks neat, 
and answers very well :— 

Fig. 1 is a stand, 8 inches diameter ; on the top 
aide are screwed six brass balls ; in the centre stands 
the lM>hl)in A, containing the coils, a tin tube. I 
inch wide and 5 long, with a bottom fitting into 
the bobbin, and the break wheel, turned by a small 
handle. 

Both endi^ of each coil are brought to the bottom 
end of the hohhin, and go through to the under 
aide of the stand, seen in Fig. 2. The inner end of 
the lliick coil comes tbruugh at A. goes to the top 
at B, and is secured hy the ball B, Fig. 1. Tlve 
other i-nd of the coU comes through at C, goes up 
at T), it. secured by thf> bull 1). and reaches to the 
centre of the break wheel, on the rircttmfcrcnce of 
which rest* the end of another wire, that goes 
under, and is secured by the ball E ; it passes on 
the under side from E to F, the other end is secured 
at top by the ball K. The ends of the fine wire are 
secured by the halls G and H. 

Fig. 3 shows bow the balls are bronghtinto contact 
with the wires, and how the ends of the wires restoa 
the break wheel, wTiich is half on inch diameter, 
one quarter thick, with eight holes in the circum- 
ference, which pass under, and break contact with 
the end of the wire. To set the machine to work, 
a wire is twisted once or twice round the pole of the 
batter)', and the other end round the hall U, and 
aDOther wire from the outer pole to the ball F ; the 
winch litinK fumed, a spnrk is wen at the break. 
The handles for piving the shock arc hooked, or 
otbtrnite connccti-.d, to the bnlls G and H. The 
strength of the shock is varied by the quantity of 
irtm mrcB put into the tube. The coiU cooiist of 



TURRELL'S PERSPECTOGR.APH. 

fPrwa the Tmntattwm qf fAr Ajeiefy nf ^fU.J 

TitB foundation of this instrument is a brass cUmp, 
having a screw at A to fix it to a table, drawnng. 
board, Ate. ; to tlic lower port of this clarop iwo 
loops are attached, in which the bar B slides, snd 
may be kept at any iliiitanoe within its range by the 
binding screw C ; the bar B has a hwp Hxed on on* 
end, 08 shown at D, to receive a rod I£, at the «ni] 
of which is placed the sight piece F ; this rod nuy 
be retained at any height by the screw J. To tlse 
upper part of the clamp two cars are attached, *me 
of which is seen at H : between those the block G 
moves on an axis or taper pin, the end of which 
comes through the ear at H ; the block G has on 
axis passing through it a little above, and exactly 
at a right angle to the taper pin bi:fore mcnttooed ; 
and from the other projects the piece K, to rceaw 
the bar L, this bar may be turned from the rigbt- 
hond to the left, and rtce rerM, retaining its position 
at any angle by the friction on the oxid, which may 
be increased at pleasure, as the block which receira 
it It divided in two. the upper part bemg prvsaed 
upon the axis by a tightening screw. Tb« slider K 
moves freely up or down, the bar L retaining itself 
in any situation by the pressare of two small 
springs enclosed within it presfiog against the bar. 
The bar L, which is attached to the block by iU 
axil, is kept in a perpendicular position by n spring 
pressing under the block, exactly in the same man* 
ner as Uie spring of a clasp-knife presses upon the 
Jtquore tongue or shoulder of the blade. The slidsr 
N has a projecting piece formed into a point, the 
end being used to make a coincidence widi any port 
of the object to be drawn, and for the purpose of 
marking the perspective representation of that 
point upon the drawing, when the bar and sJidtf 
are laid down upon the paper, and the point pressed 
upon by the linger, so as to make a small puacturr. 
The handle K is for the purpose of elevating or 
depressing the bar and slider when they have becD 
brought to any position desired, and prevent the 
accidental shifting of the bar, which might oecnr If 
the hand of the operator was to touch it in Uyiog 
it down. 

When the instrument is to be prepared for nee, 
the brass block or joint G Is to be ilxed in the ears 
of the clamp by the axis, or pin 11, upon whic^ it 
turns. This port uf the apparatus is then ready 
to be screwed to a table, drawing-board. Hq., by 
the thumb. screw A. The pajwr upon which the 
drawing is to be mode, may be fastened to (ho 
dniwin;;-buard on one side, by passing it under the 
clamp before it is screwed to the board or tahle, 
and the other sides moy be confined by a few wafers* 
sealing wax, &c. The bar L, by the presDnire of the 
spring under the brass block or joint, will stand 
perpendicular to the drawing-board, and muy be 
turned either to the right or left, generating by 
such motion an imaginary plane, which is to be 
considered ns the pUne of the picture. The slider 
N may be muvcd np or down upon the bur G, whvti 
it will he seen, that by the union of the two motions, 
namely, of the bar upon its ^xH I, and of tlie sHder 
N upon the bar L, the small point fixed to the slidsr 



MAGAZINE OF SCIENCE. 



371 



I 



mnj be placed anfwbent in the aupposed plane of 
thp pirturr. T)ie rod B in to be uUcni in the luopi 
of tiia ckmp. the rye-piece F nxi^d in it at any 
height or distatice that may \k considrred mont 
ttincetdmt for riewini; the object to be dntirn, and 
-inimcnt 19 ready for use. 
^> < rn the instrument is to be naed, the olaoip 
must be screwed tight to a board or table, and the 
r>Apcr upon which the drawing is to be made, mast 
Ktf Uii] down close to the clump, and fixed firmly 
with a few bits of soft wax. The pin, or axis, upon 
aluiih the brass joint tani.t, is then to be pressed 
rimtly llimui^h the holes in thi; clamp, and the steel 
rod which has the slider upon it will stand perpen- 
dicular Co the table by the prrssnre of the spring 
imder it, timiUu to the joint of a clasp knife. This 
rod may ouw be mored from the ri^hc hand to the 
\tfl, generating by ita motion an imap^inary semi- 
cucular plane, which is to bo considered as the 
plane tt( the picture ; by the union of this motion, 
sad that of the slider upon the bar* the steel point 
may h« brought to any given potltioa in the plane 
of the picture. 

The thaory npon which this instrument is formed 
h«iaK andvntood. Che practice will conaiat in placing 
tha object to bedniwn at a convenient distance from 
the aappoacd plane of the picture, and having fixed 
upon the bright at which the eye of the spectator 
shall view the object ; next determine the distance 
Che picture ahall be from the eye, or as it is fre. 
qaantjy called, the point of sight. Ttiis being done, 
the rye of the artist must be apjilied to the hole in 
the eyo-piecef and the steel point be brought to 
coiociile with tlie extreme point of any line in the 
ohieec to be drawn. Having performed this pert of 
ttsopention with great ctactneta, the rod may he 
tariMd down by moving the bnus piece upon its 
nii» luing for this purpose the small handle, until 
&e ited point come* in eontact with the paper. 
when the fore-finger must be pressed upon it till the 
hmt point enters it sufficiently to nuike a visible 
puncture, which is the pempective reprei>en cation 
of one extreme point of the given line. The aanio 
opermtioa is to be repeated to obtain the other, and 
tM two points being joined by a line, it will be the 
penpeetire representation of the original line in the 
ohjecil to be drawn. When curved lines arc the 
ofajecta of delineation, any number of points may 
be obtained in them by the instrum<^t. which being 
trftttamicted to Che paper, and carefully drawn 
thfOiIgh with a steady hand and a fine pencil, the 
pmpective representation nf curved objects may be 
obCainrd with great ease. Wc have only to observe, 
thm whulp instrument can l>e packed up in a case 
12 ischcA long, 3 inches wide, and 2^ iochea deep. 



SILK FROM SPIDERS. 

Ttt- — '"' properties possessed by the produce of 
tl- and Che value which it has acquired 

aiu ^ - •dcotnmuniCiea, have, at varioua times, 
led ingenious men to seek among the works of na- 
tve for oClier substances, which, presenting appear- 
ances analogous to Chat heiiutiful tilament, might be 
nude equally conducive to human convenience and 
•dommenc. 

Some species of spiders are known to possess Che 
power of not merely forming a web, but also of 
spinning, for the protection of their ^gs, a bag 
'liat similar in form and substance to the co- 
ol (he ulkworm. At the commencemcuC uf 



tha last century a method was diicuvifred in France 
hy Monsieur Bon, of procuring silk from the 
bagA of the spidfr, and its use was attempted irv the 
manufacture of several articles. The following 
particulars are gathered from a dissertation pub- 
linhedat the time by M. Bon« and also from papers 
on thAubject inserted in the volumes of the Royal 
Academy for the years 1710 and 1711. 

Spiderv are ofoolly classed cooordlug to their 
difference of color, whether bhck, brown, ycSow, 
dec, or sometimes by the number and arntogenient 
of their eyes : of these organa some possesA no fewer 
than ten, others eij^ht, and others again six. M. 
Bon has, however, noticed only two kinds of lilk 
spiders, and these he ]ia.i dislitiguished from each 
other as having either long or short Ifgs, the last 
variety producing the finest quality of raw silk. 
According to Chis ingenious observer, the silk 
formed by these insects is equally heaotlful, strong, 
and glossy with that formed by the bombyx. The 
spider spins minute fibres from fine papillte, or 
small nipples, placed in the hinder part of its body. 
These papillae serve Che office of so many wire-draw- 
ing irons. In form and to mould a viscous liqaor, 
which after being drawn through them dries oa 
expotare to the sir. and forms the stik. 

The celebrated naturalist M. Reaumur, who like* 
wise bestowed considerable attention on these Insects, 
discovered that each of their pn)Mllie consists of s 
number of smaller ones, so minute ss not to be £»- 
cemible, and only msde evident by the effects pro- 
duced. If the body of the spider be pressed between 
the fingers, the liquor from which the threads are 
formed flows into Cbe papillte, by np)>lying the finger 
against which, distinct threads may thefi be drawn 
out through the several perforations of each papilla. 
These tbrends are too fine to be counted with any 
accuracy, but it is cvidrnl that very many are sent 
forth from each of the larger papiU«. This fact 
tends to explain the poirer possessed by the spider 
of producing threads having different degrees of 
tenuity. By applying more or fewer of thes* 
papiltie against the place whence it begins its web, 
the spider joins into one thread the almost imper- 
ceptible individual fiUments which it draws from its 
body ; the size of this thread being dependent f»\ 
the number of nipples employed, and regulated by 
that instinct which teaches the creature to make 
choice of the degree of teituity most appropriate to- 
the work wherein it is about to engage. M. Bon 
was able to distinguish fifteen or twenty fibres in a 
single thread, while Rcaamur relates that he has 
often counted aa many as seventy or eighty fibres 
through a microscope, ami perceived that tliere were 
yet infinitely more that he could reckon ; so that 
he believed bimsdf to be far within the limiC of 
trnth in computing that the tip of «ach of the five 
papiltie furnished 1000 se)>anite fibres : thus sup- 
posing that one slender hlanienl of s spider's web ia 
made up of 5000 fibres I 

The threads prodn*^ by spiders are of two kinds. 
The Arst, whkfa serves only to form the wdi which 
Che insect spreads to entrap iis prey, is very fragile; 
while the second, which is used to inclose the eggs 
of thr female, is much stronger. Chua afibrding to 
them shelter from cold, and protection from other 
insects which might otherwise destroy them. The 
threads are, in thin operation, wound very loosely 
round the eggs, in a shape resembling that of the 
cocoon of the filkworm, after it has been prepared 
and loosened for the distaff. When first formed, 
the color of these spidera' bogs is grey, but, by ex- 
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potora to the olr, ihtj woon ncqa\re « bluliisb tiog. 
Otber spider bags mii;ht probAbty be found of other 
colon, and ufTording silk of better qtulity, but Ibcir 
•c«rcity wouM render any experiment witb them 
difficult of accompUabment ; for wbich reuon M. 
Boo ooD6ned bi« attention to the bags of c^ com- 
Bum «ort of tbe sbort-legKed kind. ^ 

Theae idw«]rs form tbeir bap in some plnce Rbel- 
tered from the wind and nin, sach as the boUow 
Irunks of treet, tiie comers of windowa or vault«, or 
Wider the eaves of house«. A quantity of tbe«e ba^ 
was collected by M. Bon, from which a new kind 
€>f silk wiiB made, said to be in no res])ect inferior 
10 the silk of the bombyx. It took readily all kinds 
of dyes, and might hsve been wrought into any de- 
scription of silken fabric. M. Bon had tttockingv 
and gloves niado from it, some of which he pre- 
sented to the Roynl Academy of Paris, and others 
he transmitted to tho Kctjal Society of London. 

This silk was prepared in the following manner : — 
TwcWe or thirteen ounces of tho bags were beaten 
i»lth tbe hand, or by a slick, until they were entirely 
freed from duct. They were next washed in warm 
wster, which was contiDually changed until it no 
loao;cr becama clouded or discolored by the bags 
under process. After this they were steeped in ■ 
large qnantity of wat^r wherein soap, saltpetre* and 
guan-arabic bad been dissolved, Tbe whule was 
tlicn ut to boil over a gentle fire during three hours, 
after •which the ba^ were rinsed in clear warm 
water to discharge the soap. They were finally set 
nut to dry, during some days, previous to the ope- 
ration of carding, which was then performed with 
cards ditferinj;^ frotu those u.'oinlly employed with 
silk in bcinc much finer. By these means silk of a 
prciUiar a-ili color was obtained, which was spun 
without dilficiiUy. M. Bon affirmed that the thread 
was both stronger and finer than common silk, 
and thut therefore fabrics similar to those made with 
tlie latter material miKhtbe manufactured from this, 
tlterc being no reasoa for doubting that it would 
stand any truils of the loom, after having undergone 
those of the Klorkinf; frame. 

The only obstacle, therefore, wbich appeared to 
prevent the eKlabliabing of any conffidemlile manu- 
facture from thenc spider bags was the difficulty of 
obtaining them in aufficient abundance. M. Bon 
fanned that tins abjection could soon be overcome, 
and that tbe art of domesticating and rearing spiders, 
as practised with silkworms, was to be attained. 
Csrried away by the enthusiasm of one who, having 
made a discovery, pursues it with nrdnr undismayed 
by diflicultjes, he met every objt'ctkin by compari- 
sons, wbich perhaps were not wholly and strictly 
founded oo fact. Cootrasted with the spider, nnd 
to favour his arguments, the silkworm in bis bunds 
made a very despicable figure. He affirmed that 
tho female spider produces COO or 700 eggs ; whileof 
the 100, to which number he limited the silkworm, 
Dot more thnn one half wfre reared to produce balls. 

That tbe spiders batched ipontsneously, without 
any care, in the months of August and September; 
tbat tbe old spiders dying soon after they have laid 
their eggs, the young ones live for tea or twelve 
months without food and continue in their bags 
without urowing, until the hot weather, by putting 
their vittcid juices in motion induces them to come 
forth, spin, and run about in search of food. 

iMons. Uou dattercd himscif by this partial com- 
parison, that if a method con Id be found of breed, 
ing youn^ spiders in spartmeatf, they would fur- 
nish a inucb grester (jutuitity of bogs than silkworms. 



Of about 700 or 800 young spiders wbsch be kept, 
hnrdly one died in a yenr ; whereas, according %0 
this gentlcmau's estimate, of lOO silkwormd uot 
forty Uved to form their cocoon*. Dis ftj 
tabliahment was managed in liie foUowtni; r> 
— Having ordered all the short-legged spklefa whw.l» 
could be collected by persons employed for the 
purpose, to be brought to him, he enclosed them te 
paper coffins and pots ; these were coverwl si4d» 
papers, which, as well as the cottiui, were priekfld 
over their surface witb pin holes to admit als 
to the prisoners. The insects wers duly fed wilb 
flies, and after some time it was found on invpe^ 
tion that the greater part of them had formed their 
bags. This advocate for the rearing of spiilers can- 
tebded that spiders' bags sffbrded much more s«lk 
in proportion to their weight than thosv uf the sUk- 
worm ; in proof of which he observed, that tUuteen 
ounces yield nearly four ounces uf pure silk, tV9 
ounces uf which were sufficient to make a pair of 
stockings ; whereas stockings msde of coumriQ tUk 
were said by him Co weigh seven or eight on 

Some persons bsd imagined lUtt tbe *\ 
venomous, and that this evil quality extended '%.:• the 
silk which it produced. Mons. Uon combated this 
prejudice by the assertion, that he had *eveTal tuMa 
been bitten by apiderit, when no injury^had enwcil; 
and that the silk, so far frum being pernicious, faa4 
been found efficacious in staocbing and beallttg 
wounds, its natural gluten acting as a kind of bulrrtm. 

The Royal Academy of Puris having c^' 
the subject deserving of investigation, n i 
M. Reaumur to enquire into the merita of um ij-« 
silken material, la the course of his examtnation 
this naturalist dbcovercd many serious objectlonSf 
the narrstioQ of which will show the inexpediencf 
of M. Bod's projected establishments. Mans. 
Reaumur urged that the natural fierceness of spleen 
rendered them totally unfit to bo bred and reared 
together. On distributing 1000 or .^000 into csUs. 
in companies of from 50 to 100 or 20U, it was found 
that the larger spiders quickly killed and ate tha 
smaller, so that in a short time the cells were dqXH 
pulated, scarcely more tbaii one or two being found 
in cacli cell. To this propensity for mutual do* 
struction, M. Reaumur ascribes the scarcity of ipi- 
ders in comparison with tbe vast number of cos 
which they produce. liut ,if even it were posrae 
to change their warlike nature, and bring these in* 
sects together in peaceful community, there Br« otiker 
objections to deter fmm theatteinpt. 

M. Reaumur ntlirmed, that the silk of the spider 
is inferior to that of the silkwonu, both la lustTie 
nnd strength, and that it produced proportionally 
less material aviuluble to purposes of manufacture. 
All this was satisfactorily proved ; although in bis 
reasoning some little ciaggeration was likewise em- 
ployed in opposition to the coloring of M. Bon. 
The thread of tbe spider's web was found capable of 
sustaining a weight of only two grains wittovt 
breaking -, and the filament of the bag. akhongh 
much stronger thnn this, could only sustain thirty- 
six grains, while that of the silkworm will support two 
drachmsortwodraebmsanJa half. *' Tb us four or five 
thre»ds of the spider," said M. Reaumur. " miist 
be brought together toequil one thread of the silk- 
worm." Now it is irnpossthlc; that thp»e shnuld be 
applied so justly over anotlier as not to Icive tittle 
vacant spacoi^ between them, w>'* 'i. ■ ''>.• light will 
not be reflected ; and, consctj i md thus 

compounded cannot cf|nal in ii. J thrraiL 

It is another great dissdvautsgc vf the >ptders* aUk, 
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: . moot Im wound off the bftU tike that of the 

), bul rauit tirrriMrily be carHrd ; and 

'' rvcnness, wUii:li contributes fio mate- 

<Tt, is dwtmyrtl. That thii effect 

. |iri>dnc(Hl, ift furtber confirmed by tJie 

V oi M.le Hire, who, when the fltockinge 

Non were prefltnicd to the Royal Academy, 

UcKJciliutely nnttrcd their wRiit of laslre. 

Another ohjrrtioti urged by M. Keaumar a^iost 
tbr rearing of vpidcrs kas the >mal) iiuontity oa well 
M de6ci«nt quality of the lilk they produce. In 
tn«^w... ^ ^.^•npnrifion in this respect between them 
ar. ^oral, extreme cesci were taken, that 

x^,'- ni might be rendered more striking. 

"Die UrjtaitcooooM," said thii naturalist, "weigh 
foQr, and the smaller, three grains each; spiders' 
bagt do not weigh above one Heroin each, and after 
bii&g cleared of their dost, have Inst twu-thirds of 
Cbia wrii^Iit." He calculated, therefore, thiit the 
work of twelve spiders only equals thnt of one silk- 
worm ; and that a pound of stik would require for 
Its productJun 27,048 Insects. But as these bitgsare 
wholly the work of the female:^, who rpin them as a 
depoa't for their ejfgs, it follows that r»r>,2!,Mi spiders 
aiiut be reared to yield one pound of silk : yet even 
IbM will be obtained from only the best sjiiders, 
tfUMc laf^ ones ordinarily seen in ^^anlensp Sec, 
yieldix)^ not more Ehnn a twelfth part the silk of the 
otbrra. The work of 290 of these wonld, therefore, 
aot yield more silk than the pruduce of one indus- 
trious silkworm, and 66.3,552 of them would fur- 
Kbli only one pound of silk I This Utter calculation 
b howerer 4eridedly erroneous in its several steps, 
and appears nitlier to be a flight of the imagination 
tb., 1 lit of sober induction. The advantages 

of 'jf silk from the silkworm, whencom- 

fhir.., ,..,L. ,:.■. production from spiders, ore so pro- 
dii^ous, and at the same time so evident, that to 
prove the futility of M. Bon's scheme needed not 
the aid of exaggeration. 



WINDS, 

Wi»D« arc phenomena in a great measure depen- 
dent on the law, that lighter Auids rise in heavier. 
Aj oil let loose ouder water is pressed up to the 
mrface tnd swims, so air near the atirface of the 
earth, when heated by the sun, rises to the top of 
Cbe atmosphere, nod spreads tliere, forced up by the 
beHTipr air around. Tina heavier air niabing in- 
ward«. constitutes the wind felt at the surface of 
Ihr earth. The cross currents in the atmosphere, 
■rifling as now described, are often rendered evident 
by the rootioo of cloads or balloons. 

If our globe were at rest, and the san were al- 
vays beaming over the same part, the earth and air 
directly ander the sun would become exceedingly 
heated, and the air would there bo ecnatantly rising 
Uke uii in water, or like the smoke from s great Are ; 
while currents or winds beluw would be pouring 
towards the central spot, from all directions. Hut 
the earth it constantly turnini; round under the sun, 
to thai the whole middle region or equatorial belt 
awy be called the sun's phice : and therefore occor- 
dtag to the principle just laid down, there should 
be ever it a constant rising of nir, and constant 
mrrents from the two sides of it, or the north and 
•onth, to supply the accent. Kow this phenomenon 
i« rcilly going on, and has hern going on ever since 
the begiiming of the world, producing the steady 
winds vf tlic northern and southern hctnispheres, 



called trade winds, on which Id most placet witbin 
30 degrees of the equator, msriner^ reckon almost 
as confidently as on the rising and setting uf the 
ami himself. 

The trade winds, however, although thus moving 
from the poles to the equator, do not appear on the 
earth (o he directly north and south, for the east- 
ward whirling, or diurnal rotation of the earth, 
aauaes a wind from the north to appear as if coming 
from the north-eaitt, and a wind from the siiuth as 
if coming from the south-east. This fact is illus- 
trttted by the case of a man on a galloping horse, 
to nhom a calm appejira to he a strong wind in bia 
fuce ; and if he be riding eastward, while the wind 
is directly north or soutlk, such wind will appear to 
him to come from the nofth<east, or south-east j'^ 
or again, is illustrated by the case of a small globe 
mnite to turn upon a perpendicular axis, while a ball 
or some water is allowed to run from the top of it 
downwarfb ; — the ball or water will not immediately 
acquire the whirling motion of the globe, but wiH 
fall alroobt directly downwards, iu a track which, if 
marked upon the globe, will appear not a« a direct 
line from the axis to the equator, that is, from north 
to south, but as a line falling obliquely. Thus then, 
the whirling of the earth is the cnnse of the oblique 
and westward direction of the trade wind^, and not, 
as has often been said, the sua drawing them afler 
him. 

The reason why the trade winds, at their ertemd. 
conlioes, which are about ^ff from the sun's place, 
appear almost directly taut, and become more aearly 
north and gonth as they approach the central line, 
is, that at the contlne they arc like fluid coming 
from tlie axia of a turning wheel, and which hos 
approached the circumference, but has not yet ac- 
quired the velocity of the cirromferenee ; while, 
nearer the line, they are like the fluid after it has 
for a considerable time been turning on the circum- 
ference, and has acquired the rotatory motion there, 
consequently appearing at rest as regards that mo* 
tion, but still leaving sensible any motion in across 
direction. 

>%'hile, in the lower regions of the atmosphcrcr 
air 'i« thu<i ronslantly Howing towards thejcquator, 
and forming the steady trade winds between the 
tropics, in the upper regions there must of course 
he a counter-current distributing the heated air 
again over the globe, accordingly, since reasoning 
led men to expect this, many striking proofs have 
been detected. At the summit of the Peak of Te- 
neriffe, observations now shew that there is always 
a strong wind blowing in a direction contrary to that 
of the trade wind on the face of tlie ocean below. 
Again, the Inde winds among the West-India 
Islands nre constant, yet volcanic duAt thrown aloft 
from the island o( St. Vincent, in the year 1812* 
was found, to the astonishment of tlie inhabitants 
of Barbadoes, hovering over them in thick clouds, 
and falling, after coming more than 100 miles 
directly against the slrotig trade winds, which sliips 
inii<;t take a circuitous course to avoid. Pcntons 
sailing from the Cape of Good Hope to St. Helena, 
have oflen to remark that the sun is hidden for days 
togither, by a stratum of denae cinods passing 
southward high in the atmosphere; which clouds 
consist of the moisture miscd near the equator with 
the heated air, and becoming condensed again as it 
approaches the colder regions of the south. 

Beyond the tropics, where the heating influeooo 
of the son is leas, the winds uccasioQAliy obey other 
causes than those wc have now been cousidcring, 
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whioh cauiea tuive not yet been fully investigated. 
The wiads of temperate climiite* are in con«equrnce 
iniicli IcAS reguUft and are RuUed eariabU ; hat 
•till, as a general role, whenever air is moving 
towarila (be equator, from the north or aoath poles 
where it was at reft, it must liavc Uic appearance 
of ail east wind, or a wind moving in tlie contrary 
direction to the earth it»elf, antil it has gradually 
a«<)uircd tjie wliirllDg motion of itiat part, of Che 
surface »i the earth on which it is found \ and 
again, when air is moving from the eijuator, where 
it bad at last acquired nearly the same motion aa 
that part of the earth, on reaching parts nearer the 
poles, aud which have less eastward motion, it 
oontiuues to ma faster than they, and becomes a 
westerly wind. In many Mtnationi beyond the 
tropica the westerly winds, which arc merely the 
upper eqoatoriAl carrenU of air fallin;; down, are 
almost aa regular as the easterly windi within the 
tropics, and might also be called trade winds: — 
wilness the usual shortness of the voyages firom 
New York to Liverpool, and the IcngUi of those 
made in the contrary directioD. North of the 
equator, then, on earth, true north winds appear to 
be nortU-eoitt, and true iM>ulh winds appear to be 
soulli-weiit, — which are the two winds that blow in 
England for three hnndrcd days of every year. In 
southern cUmates the converse is true. 

While the sun is beaming directly overs tropical 
iftlaiid, he warms very much the surface of the soil, 
and therefore also the sir over it ; but the rays 
which fall upon the ocean around penetrate deep 
into the mass, and produce little increase of super- 
ficial temperature. As a con^quenceof this, tliere 
is a rapid ascent of hot air over the isUml during 
the day, and a cooler wind blowiDg towards its 
ci'ntre from all directions. This wind constitutes 
the refreshing gra-breese of tropical islands and 
coasts. A. person must have been among these, 
to conceive the delight wluch the sea-breeie brings 
after the sultry stagnation which precedes it. The 
velcome ripple shorewards is firfit perceived on the 
surface of the lately smooth or glassy sea ; and soon 
the whole: face of the sea is while with little curling 
waves, among which the graceful canuei lately asleep 
on the water, now shoots swiftly along. 

During the night a pheooraenon of opposite na- 
ture lakes place. Tlic surfoee of the earth, then 
no lunger receiving the sun's rays, is soon cooled 
by radiation, while the sea which absorbed heat 
during the day, not on the surface only, but through 
iU iBMa, continues to give out heat all night. The 
consequence is, that the air over the sea, sinks down, 
and spreads out on all sides, producing the land- 
bretse of troplc-al climates. This wind is often 
charged with unhealthy exhalatious from the uiarsbea 
and foresU, while the sea-breeze is all purity and 
freahncss. Many islands and coasts would be abso- 
lutely uuiiihabitahle but for the sea>breeze. 

The (lecuUar distribution of land in the Asiatic 
port of the globe, produces the curious effect there 
of a ses-breexe of six months, and a land-breexc 
of six tnonihs. The great continent of Asia lies 
chiefly north of the line, attd during its summer, 
the air over it is so much heated, tJiat there is a 
constant steady influx from the south— appearing 
south-west, for the reason given in the preceding 
page; and during it^ winter months, while the sun 
is over the vouthem ocean, there isacon^itant land- 
breeze from the north— appcanng, for a like reason, 
north-east. These winds are called momiQOH* : 
lod if their uliiity (o commerce were tu be a reason 



or a name, they also dcjterre the nomc of tnje 
winds. In early periotls of uavi||;aLiim, they served 
to the mariner the purpow of cumpass , as wdl aa 
of moving power; and one voyage outward, uA 
another homeward with the cbonging monsoonSt 
filled up his year. — On the western shores of Africa 
and America also, the trails winds are interfered 
with by tlie he:iting of the land ; but much le*a so 
than in iVsia, and always in accordance with the 
laws now explained. 

The frightful tornadoes, or whirlwinds, which 
occnslonally devastate certain tropical r^ons, nuk- 
ing victims of every ship or bark caught on the Wft- 
ters, and the short gusts or squalls met wtth 
every where, are owing to some suddea 
changes in tlie atmosphere, not yet fully 
stood. 



COMmSITION OF ARTIPICIAL GEMS. 

A VERY considerable portion of every treatise on 
gloss-making, which was in exlatencc a century ago, 
and which comprioea nearly the whole of what has 
ever been published on the subject, was drvoled to 
the art uf comiKJsiug factitious gems. A great deal 
of mystery would seem to hsTe been affected opoo 
this subject on the part of the manofactorers, eseli 
one of whom was, or pretended to be, possessed ol 
some secret recipe, which he thought superior to ill 
others for the composition of these omonents. 

A corrr»ponding aniicty to acquire a knowledge 
of these myateries being evinced on the part of tha 
public, ihe authors above ailudnl to, so fur ucqulroeed 
in this feeling aa to load their writings with one re* 
ceipt after another, in almost endless ■noceasiem, 
and in following which the artist was osaored, that 
he might successfully rival nature in the prodocttoM 
of these much-admired objects. 

Tbe greater port of the compositions thos reeom* 
mended, if indeed they were ever used, have long 
slnoe passed into neglect ; and it will not be dq« 
cesssry, in the present day, to insert more then a 
few directions on tbe subject, which are given upon 
the authority of M. Fontonieu, as being well quali- 
fied, with the addition of various coloring matten* 
for counterfeiting precious stones. 

No. 1, is composed of 20 parts of litharge, 12 of 
silex. 4 of nilre, 4 of borax, and 2 portiof srUtS 
arsenic. These ingredients should be Mtted to- 
gether In a crucible, and afterwards melted, in wkSeli 
state tlie whole must be poured suddenly into ooU 
water. Any portion of lead wfaich may have ben 
revived in the metallic state will then be appercol 
and most be separated. Tbe glass may then be re- 
melted for use. 

No. 2. For this composition, mix together 20 
parts of ceruse, 8 of calcined silex in powder, 4 <i 
carbonate of potash, and 2 of borax. \^lien IliMi 
are perfectly melted, the whole should be poured 
into water, and then re-melted in a clean erucible« 
in the same manner as No. 1. 

No. 3. consists of Ifi parts of minium, 8 of roA. 
crystal in powder, 4 of nitre, and 4 of carbonale of 
potash. These ingredients must be melted and tv 
melted in the manner already desctibed as neoesairy 
with tliB priTeding mixturo. 

No. -I, differs essentially from the three fon^oiog 
combinations in being without any portion of lead. 
It is made with 24 parts of borax, B parts of rock 
crystal, and 8 of carbonate of potash. The mrk 
crystal, previous to its use for this unrposc, must 
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W ndoMd Co Ik iUte of great puhty, by fusing it 
vjsh on rxoeci of alkAli, uid then precipitAtmg it 
bf u) uccM of acid, in the form of an impalpablo 

So. 5. Tbe proccwcj necessary for the pro- 
doi-'tiuu of tbis species of glass are much more com- 
jilcjc thai* the preceding. In the first pUre, 3 parts 
o^sILmIi are to be frilted with 1 purt of rock crys- 
wbiob muture muit then bo dissolved in water 
ftaturatcd with dilute nitric acid. The nlex 
tj* precipitated by this means must then be 
ir>t«d Bad dried, when it will appear ia tlie 
of ■ very fine impatpable powder. Two pirts 
ii« must be noclted in a crucible with 3 parts 
b; weight of the best reruse, and the gls» which 
rcMlti most be pourrd into water. Break this 
4own and re.meJt it with one-twelfth of its weight 
of bor&x. and pour it again into water. If this lost 
^ once more melted with one-tweUlh of its 
t nitre, the result will be a very fine hard 
^Uu, having an extremelj benutiful lustre. 

1^ length of time required for fusing hard 
gUacca or pM/et is at the least twenty-four hours. 
Tha process herein directed, of pouring the melted 
gU«a into water, and then r«-melting, is found to 
h» of consiilrtable use in thoroughly and intimately 
atiin^ ttie ingredients togetlier. 

Of Uie foregoing compositiotts. No. I, will be 
fmuid extremely fusible, on account of its conai- 
ienhle proportion of fluxing nuteriaJa. It calls for 
the Bmploymcut of the vwrj beat daacripdoa of 
emrihln, in order to withiitand, for the reqaisite 
tina, th« corroding edicts of the mixture. If any 
Icind of gUoa into the compoAitiun of which lead has 
not enfiered, is applied to and melted oa the interior 
wfhoe of the crucible, so as to line it with a per- 
fect gUse previous to use, the evil just mentioneil 
wiU be matenally remedied. 

la order to make a perfect gUas, which at the 
samir time shaU be sufficiently workable, 2 parta of 
lUtx require from 3 to -1 parU. by weight, of oxide 
of lead ; but a bumewhat nmaller quantity of the 
Utter may be used, if the deficiency is made up by 
the addition of some other fluxing material : the 
glaas in tlus cose will prove both hard and brilliant; 
and. when property set, will exhibit a murh nearer 
RBJtstion of the diamond than most other vitreous 
composttions. 

It wits formerly imagined by arti5ts who wrought 
tb«K artificial gems, that If Uie glass emptoyed by 
then hod for its basia rock crystal, rather than 
laail. flint, or any other mineral of the like character, 
tint roult was a much harder glass than ordinary. 
ThtM idea, U| however, wholly without foundation; 
for when the crystal baa once been fused tUrougli 
t)ie ndmiiture of any kind of tlux, tlie hardness of 
the mineml will be irreroverably lost, a« this quality 
defivods altogetlier upon Its nntural aui^regation, 
whirb, in such case, is iiecesaarily dntroyed. 

k." '. cryttal is, perhops, somewhat purer than 
r:n>> III her siliceous substances, some of which con- 
tain minute traces of iron, and which may possibly 
impair the beaaiy of some colors which are im- 
parird ttt i;l.isH. The siune means as are used to 
m<Acr dint fnable, are employed for that purpose 
with rock, crystal: this ithould on no account be 
ground in mctsdUc Teasels. 

Some srtiits have suci-erded, to a certain extent, 

in producing a rery fine« hard, brilliant, and colorless 

glaas pRstr, in imitation of the diamond, and have 

• -u giseu to this a rery considemblr play of light, 

-.as it is technically termed, water ; but it has 



not been foond practicable to compound any vitreous 
substance whirh fv>ald for a moment deceive the 
eye of any person occuatomed to witness the supe* 
rior brilliancy of real gems. The best of theae 
mock diamonds require, indeed, the aid of artifioe 
ill the CDode of their setting, to render them in any 
great degree ornamental. M. Fontanicu recom- 
mends his glass. No. 1, described above, aa being 
better qualified tliao any other for rooking artificial 
diamonds. To bring this gUsa to each a deicree of 
brilliancy and clearness as will prove st all satisfac- 
tory, it must be retained in a state of perfect fiuion 
fur a considerable space of time. 

Loysel recommends, for the same purpose, the 
employment of a dtiTcmit (xim{>osition, the result 
of which will be a glos?. hsvinc; the same spedfiR 
gravity as the white oriental diamond, and fur this 
reason better ioiitating tliat resplendent substance 
in its refractive and difperBive powera. Hia recipe 
is OS follows : — 

White sand pnrifi&l by being washed 
first in muriatic acid, and after- 
wards in pure water, nntil all 
traces of the acid are removed .. 100 parts. 

Red oxide of lead (minium) 1 50 

Calcined (lotash 30to35 

Calcined borax 10 ,' 

Oxide of arsenic 1 

Tliis composition ts easily fusible at a moderota 
hent ; but like that proposed by Fontnnien. re- 
^airea to be kept in a melted state for two or three 
days, to perfeet the refining, end to cause tlic dissi- 
pation of the snperabandant alkali. 

The same author has furnished the fullowing re- 
ceipts for the formation of pastes, qualified, upon 
the addition of appropriate ouloring materiab*. for 
the imitation of various gems. The rumsrks al- 
ready made as to the length of time rcc^uired for 
the due preparation of the diamond paste equally 
apply to tliese compositions : — 

White sand, purified in the manner 
pointed out in the preceding re- 
ceipt 100 parts. 

Red oiide of lead 200 

Caldned potash, and nitre, of each 20 to 23 
The specific gravity of this glaso, water being 1, 
will be 3-9 to i. 

WhiteSiaDd. prepared in the manner 

before mentioned 100 parts. 

Red oxide of lead 300 

Calcined potash 5 to 10 

Calcined borax 200to:iOO 

The specific gravity of thb compound will vary 
firom 33 to 4. 

White sand, prepared as above .. .. 100 porta. 

Red oxide of lead 2:10 

Calcined potash U to 20 

Calcined bonuc 25 to 30 

This »)U have a greater specific gravity varying 
firom 4 to 4*5. 

In making his selecUon between one or otlier of 
these pastes, the artist should be guided by their 
varioos ipeoific gravities, choosing ))rcfer%bly that 
gloss which is nearest in this resjiect to the par- 
ticular gem which he is desirous of imitating ; and 
this, not with the \iew of providing himself with an 
additional means of deception, hot because, the re- 
fractive and dispersive powers of different trans- 
parent bodies being determined by their comparative 
weights, the re-semblance wtll, by such a sfdection, 
be rendered more perfect to Ihe eye. To one simple 
test, that of their hardness, recourK con b« h»l m 
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ewily. that t^rry one may, with rery HuIr prerioat 
JDCtraction, fiscert«tn far himwir the gnuiititiir** ttf 
Miy i^ern that is offered to kts auUite, witiioul any 
KppreheniiioD of bein^ decdrDd. 

Neri, Kunekel, tad PontAtiteu hare left in thrir 
«ritini;i many rvn/fuforthe prepamtion of nrtiiicial 
gem§ through the employmeat of ditPtfrent coturiag 
roatrriaU. The directJonfi, as i^iven in tliu works 
of these authors, differ so importantly the one from 
Ae other as regards the proportioiu best fitted for 
the composition of the same article, that we are 
forced to believe either that 8ome great errors have 
been committed on the part of their sabiequenC 
editors, or that the writers themselves were wanting 
in the kind and degree of knowledge to which tht:y 
pretended, and which were required to fit them for 
tiie task they undertook. 

KJtv of these recipes, and such as appear most 
free from this objection, may be here given. 

The basis of each of these compositiona is most 
frequently either one of the colorless glasses or pastes 
dcMiihed above, or some other rery similar ntreous 
oorapoond i but it sometimes happens that the con- 
ttttaent materials of the glass, and the proportions 
vberein they arc to be brought together, are indi- 
cated as wfU as the coloring substances. 

The fallowing is rei^ommeodcd by Neri, as fur- 
nishing a very excellent imitation of the garnet : — 
Rock crystal 2 ounces, minium 6 ounces, manganese 
IC grains, zafTre 2 grains. This must be a very 
inconvenient composition, both on account of the 
exceeding softness of the glass, and tlie destntctive 
effect it would have upon the crucible during the 
time of its preparntion. We learn from the analysis 
of fierzelius, that the coloring matter of the '* precious 
garnet,'' that being the variety whicli it is wifhed 
thus to imitate, consists of the block oxide of iron 
And oxide of manganese. A more modem recipe 
than the foregoing for the successful imitation of 
this gem, consists of purest white glass 2 ounces, 
glass of antimony I ounce, Cassius's precipitate 
1 grain, oxide of manganese 1 grain; which com- 
pooition is free from the objections to which that of 
Neri is ao justly exposed. 

The directions of Fontanieu for imitating the 
color of the amethyst are, that tu 24 ounces of tlie 
glass composed nccording to instructions given 
above, under the number 5, ore to be add^ half an 
ounce of the oxide of manganese, 4 groins of the 
parpte precipitate of gold, and l^ ounce of nitre, 
tint it is impossible to believe that the recipe of 
Fontanicu has been correclJy given. The quantity 
of coloring matter here indicated would be better 
proportioned to 24 pounds of glass, than to tlie same 
number of ouui^eit as directed. 

Many, and greatly varying instructions have been 
given for imitating the cmcrold. Fontnnieu recom- 
mende IGO parts of any glass basis which contaias 
a large proportion of lead, 4 parts of oxide of capper 
prepared by aimple calcination, and one -eighteenth 
of » pert of nny oxide of iron ; which Inst ingre- 
dieat is added for the purpoM of giving something 
like a riohnesa of tint, and for correcting the cold- 
nras of hue that would result from the employment 
of the oxide of copper alone. The presence uf 
lead in the glass would also conduce to the same 
end. 

Another role given from the same authority di- 
rects the use of &76 parts of glass, similarly ronsti- 
luted to that pointed out in the last receipt, G parts 



of the some oxide of copper, luiil only 1-14 Uh of n 
part of oxide of iron ; thus differing frcrni th« for- 
mer compound, only as to the proportiooa wLcrua 
the coloring ingredicntii are eraployi.*d. 

A tliird receipt for the attainment of tJte oaaM 
object is very different from the two prrcediog. It 
recommends the employment uf 2(>6 parts of Am 
sand, 400 parts of minium, H of calcined verdigris, 
and as much as 1 port of oxide of iron. A fourth 
method for the composition of glass of an emervld 
green is, to mix, in dne proportions, some blue 
gloss colored by means of oxide of cobalt, with 
yellow glass prepared with oxide of antimony. A 
great many other prescriptions are offered for the 
imitations of emeruldd, but these vary more in the 
relative proportions of their ingredients than in ihit 
principle of their oomporition ; and It 
therefore, be necessary to insert them here. 

The imitation of sapphires is always 
through the coloring agency of the oxides of 
and mangtneae. There isi however, a material 
difference as regards the bsois of the glaas in the 
various directions which are found for the purpoae; 
one recommending ihrtt this shall be compotnl 
without lead, and another directing that this mineral 
shall enter largely into the compoeition of the paste. 
To 100 parts of glass of the first kind it is dinecteJ 
that 1 part of zaflVe, and one-tiiteenth of a part of 
oxide of manganese shall be added, Wbcre the 
second description of paste is recommended aa the 
basis, the arti.^it is directed to prepare this by adding 
to 240 parts of glass frit made with only soda aad 
silica, 192 parts of minium, 2 of zsffre, and id of a 
part of manganese. This compound must be ftued 
together, pourefl into water, and then remelted ■• 
directed by Pontauien, for the formation of Ike 
pastes before described. 

The oxide of cobalt is, in the present day, i 
necesanry ingredient in every imitation of the aap- 
pbire, so that it is never attempted to act withontiL 

MISCELLANIES. 
Method of Zinting Copperaud BrtUM. — M. Botf- 
tiger has succeeded in covering plates and wires of 
copper, brass, pins, &c., with a brilliant coatiag of 
xinc. H U method is as follows : — Granulated aanek 
prepared by pouring the fused metal into a mortar 
of heated iron, and stirring it rapidly with the 
pestle until it ia solidified. The metal thns grmna- 
lated is placed in a porcelain capsule, or in some 
oihcr non-mctallic vessel. A saturated solution 
of sal-ammoniao is poured over it ; the mlxturv 
is boiled ; the objects to be rendered white are 
now placed in it, previonsty dipped in dilute hydro- 
chloric acid ; in a few minotes they are covend 
with a bnllinnt coating of zinc, which it is ^ery 
diJhcull to remove by friction. Tbc galvanic action 
is thus explained : — The double chloride of line and 
ammonium formed is decomposed by the zinc and 
the plate of copper ; ibe chlorine disengaged from 
the sal-ammoniac goes tu the zinc ; the ammonium 
is disengaged in (he form of gas, and the undeoom- 
posed sal-ammoniac combines with the dkloride of 
zinc to form the double clUoride, a very soluble and 
easily decomposed suit. If then an excesa of zinc 
exists In the solution in contact with the electro- 
uc^atiTe oopper, the salt is decomposed into lla 
elements, and the reduced zinc ia deposited on ti>e 
negative copper. 
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ELECTRO-MAGNETISM. 

( Rrtmmtd fi-om page 339 J 
TlIK [nflupnre which the earth's inn^etism has 
npon riecti'tcfil cMirrenU, »ni] upon wireit tmrtnf^ 
rlectrirnl rurrLMita, huvinir been eiplsinfil, thf tir-Jit 
p«rt of ihe fcuirnce is to show, thut when subjected 
to the proxiniit}r of arttfidnl mngnrt", the wires 
which Arc elcctrifieil becnme intluenrcd in a atmiUr 
manner, but with greater iaten«ty ; and thU, 
becAUv, however enormoDJi majr be the powrr of 
terreiiritil mat^nctiftm. taken io the sgi^tv^iite, yet, 
as the macnirtic Anid nct« with a force whieli 
dimiiiisht^s in jirojiortion to tlie distance of it. iu a 
geomvtrici) r»tio;thp power of a iraoll mn^itet, 
placed close to an ^Icctriral current, may be cquitl, 
or even superior to the mn^ietic power of tbe 
whole earth, if actinft; at the difltnnce of hnndrT^a 
«f nilrs. Thus also wc are enabled to phow the 
mutual influence of tbi-»f powtrH in every ninouer 
that cxpenmant cin nuggcM, in opposition eren to 
the earth's niBgnelism. T\M hiring premised, we 
will refer to the pnper, (pngc 171. )in explanation of 
tbe power ot magnetiura in putting in motion the 
wtrea conveying an electrical stream ; and applying 
the laws there laid down, we shall easily understand 
the retwn of action of the apparatus about to be 
descrihcd, particnlnrly the former of them. Kig. 1. 
rapre^cMts Marsh's vibratory wire. It eouAists 
of brnes wire, vuvpended from a houk above, and 
dipping into a little trough of mercury bflow, the 
book abuve and trough below being furnished with 
cups containing mercury, for the sake of metallic 
communicntinn. If n horse -shoe magnet be placed 
on tbe foot-board of the apparatus, with Its poles one 
on each aide of the suspended wire, and it current 
of the electric fluid be ntadeto pass down the wire, it 
will iuinirdinlcly move, nnd swing itself out of the 
mercury trough. This will, of course, break the 
current, and the wire will fall back again ; when, in 
falling bock, it a second time touches the mercary, 
tbe connection of the current will be once more 
complete, and the wire be again jerked out, so that, 
by this continued action, the wire will assume a 
quick vibratory motion. To render the cause of 
this plainer timn we were ht-fore ennbled to do, we 
mu«t first assume, that a msgnet influences an elec- 
trified wire, in two ways, one to make it rotate 
uound itself, and the other to throw it off from a 
partiealar part or pule, or in otht-r wortls, it exerts 
m tangential or centrifugal power over the electrical 
fluid, at the »ame time induoinir the wires which 
serve as conductors to that clrctrical fluid, to be 
acted upon by polarity and attraction. This indeed 
has been already partly proved, and the present 
series of rx}>crimenU will, it is hoped, render it 
more evident — as to the apparatus just described, 
we may explain the motion of the wire easily. 
Suppose tbe following cut to show an end view of 
the apparulus, N and S being tJie north and south 
poica of tlic magnet, and A. A the wire which is 
suspended. 

Ttiat the wire has a tendency to be tlirown out- 
wards from between the poles of the magnet, or 
else inwards towards the bend of the msgnet, accord- 
ing to which cup is connected with the anode or 
positive pole of Ihe b>ittery, i? easily seen by the 
oiprrinient, snd it would seem to be impelled by 
no other foroe ; at any rate, no tangential force is 
apparent. . If then, this force exists, what becomes 
of it in the present case. This natural question is 
easily onsffcred. The north pole N, would, U the 



siiapendt'd wire were free to move 9idewa%t, dm* Ic 
hi the dirrotimi of the nrrow around N. At I 
same titROt the south pole would draw it in I 




direction indicated by the other arrow 
these forces are alway« equal, they iii*ui- 
other, and the suspended needle cJin oHi • 
but is left to pursue its vibval.try moti. 
lested and uninducTiced by any oilier p 
that which visibly affecU it. 

If we alter the Ust apparatus, so lluil it •Hsll 
consist of a series of wires arranged like H, - 
of a wheel, or, indeed, form a wheel of :i 
as is rei)rcsented in Fig. 2, it is evident. ' 
one wire or spoke is thrown up, it *»> 
necessary for it to return, io order th^ 
may be renewed, because the second spoke of Itus 
wheel will, as soon as the 6rst is driven away, bs 
brought down to the surface of the mercury, aai 
complete the second current. This being thrown 
off, in like manner a third will succeed, and th« 
spurred wheel be continued in a rapid rotatory 
motion as long as it is made the bearer of the 
electrical current. Two wheels may in like rosnnc* 
be employed, as seen in Fig. 3, both turning on lb» 
same spindle, they not being fised to it.* 

It is next incumbent on us to prove, that Bl(* 
nctic and electric currents exert a rotatory influenee 
on each other, arising from their tangential lorcfw 
In the last case, though roUtion was pr ' ' " 
was rather owing to a succession of repul*; 

separate and distinct wires, than to a l_..: 

action upon anyone of them in particular. In tfct 
following experiments, however, it will be s«fi, 
thol, under other circumstances, the force of the 
lluids upon each other, are uniform and long con- 
tinued. We have sUted above, Ihst the wife, 
alvays supposing ii to be tlie conductor of aa 
electric current, revolves arounti the north pole of t 
magnet in one direction, and around Ihe south pole 
in n contrary dirrction. The apparatus, Fig. .'t. 
will prove it. It consists of a glass tube, with a 
cork ot each end ; the pole of a magnet is made to 
imss through the lower cork, and a wire Ihmagh 
the upper cork. The tube itself contains a Ittlle 
mercury, sufficient for the suspendrd wire to dtp 
in. t'pon connecting the polrf of the golianle 
hstlcry with the upper wire nnd the magnet, the 
stibpendt-'d wire will rapidly rotate around (hr pcite 
in the reiitrc : if the magnet he drawn out, and the 
other pole substituted, the wire wiU also rotatti but 
in a contrnry direction. 

* 111 (ItU i-at, tbr loerrury ropv. ri>nnrrte<l pn« wttb sscll 
tntueh ul n)r>rcury autl the two m»i.'ri"ti r««|n!Mt*, *w^ te 
v^rli wlii**l. iirr ^tiirptnrl) (mnitetl ' " 
fAlai may lir niTr casity M>rt) . II 
In V\% 4, fur ihv uuitv rrawiflr A < 

Lc U9ril Utt X\w fomc purpoM (Kig i ' imu imh (\r:n.- uiw 
same rapid rotator) motlmi, as wiis prQV«tl by Ui. Stu>«e«a. 
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half of Ffy. 6 mil slioir Om same khitl of 

n ; the «rir(^ bcinij siupemltftl from u book at 

of liie fro«« arm, and mercury heing poured 

ie cup. Tbe other part of tliis apparaluii 

^» tbe above ri|Terin)eiit ; it it a deeper cup, 

•villi ntercury. biiving u mugnet capnMc of 

ing within it, and iii wUich tlie wire whii^b 

tbi: i-urrent is fixed. Tbia is iinportaut, 

H it show*, IliaC here, a» well ai in all 

Encrs, n^rtion and reactioa are equal ; i/ tbe 

affects the electrical conductor, <o, in an 

j^ree. doe* tlte cleclncol conductor affect the 

'ni** Fig«. 7 and H show the internal 

turc of liotb the above articlf* of apparatus. 

;. V »ho«5 how both rtfcf'tft may be produced 

kiiuultaneously, tbe wire and niaguct being both 

t-.v, revolve around each other. 

(To be eontinued.J 



SKINNING AND STUFFING REPTILES 
AND FISK. 

nSPTItEB. 

T'ov/yuM and T^iHleii. — The bodies of thif tribe 
W rnc^eloped in two plates, or »hields, the upper 
GOT i* farmed of tbe ribs, and the under one of 
the sternum, or breast boue. 

Tbe first opcmtiou i» to separate the hack and 
breast i>hrltA with a strong abort knife, or chisfl. It' 
Hoc forr« of the bnnd is inadocjuute, ii mallet may 
be u^d, taking care not to strike so hard as to 
crofk the shell. 

Th^se two%)ny plate* beinj^ covered by the ?kin, 
or bj »rales, the scnpuhi, and all the mitsclcji of (he 
ariD and neck, in pUce of being attached to the 
iAm Aud spine, are placed below, from which cnuse 
the turtoiae bu bcc% lormL-d u rutrovertcd animal. 
Hhi vertebral ejctremity of the M-npula ia articulated 
with the shield, and the opposite extremity of tlic 
clavicle with the breast-plale in such a manner. 
that the shooldera form a ring for the passage of 
the trachea and teaophagiu. 

After tbe turtle ia opened, all the fleah which 
iilhcres to the breast. plate, and also tn the upper 
abdl, ia removed, while attcniioo ia juiid to the 
|MrtA as above described. Tbe head, fore-feet, and 
tail are skinned oa in quudru^ved^ ; but none of the$o 
mvBt be removed from the upper sheltt but left 
Attached. 

All tbe f1»hy porta being removed, the shells 
»re washed iiut with a sponge, and carefully dried. 
Tbry are tlu-n slightly rubbed with the arsenical 
soap. (See No. I.) 

Wires are now passed through thf middle of (he 
te^, ntler tbe akin has been rubbed with the prc- 
f^rvittivc. Tlie ^kuU is returned to it« place, and 
tbe whole of tbe head, neck, and legs stuffed ^ith 
chopped flax, or tow. The parts of the rkin, 
which have been cut, arc then »rweti togelber. The 
back and breast plitea are nnitrd by four Buinil 
boles, being bored at their edges, Jiud united by 
airings or soiaU wires. Tlie junction of th« bonca 
niAy then be attached with tbe cement, colored so 
U to correspond with the shell. 

If the upper shell isdirty. it may be cleaned with a 
sligbt solution of nitric-aiid and water; aflerwitrMs 
clean wajihed, oiled, inid then rubbed hard with ft 
wiiullfn nig» to give it a polish. 

''■. ..odilrx and Lizarth in tjrtiitai. — All this tribe 
itnrd in (be same iiunner us quudriipeUs. 
4...... u, hoffuver, rt^ipurcd in kkiuniitg the tails of 



the smaller npecies. as Ihejr ire very liable to break. 

The skins being uf a dr* nature, require but little 
of the preserv.itive. After they are thoroughly 
dri'Hl they will keep a very lung time without decay. 
Stnff them as directed fnr quadrupeds. (See 
page 216.) They admit of but tittle variety of 
Altitude. The small species are exceedingly apt to 
chunge color in drying, which must be imitated 
with tbe colored vamiAbrs, and afterwards dimmed 
vkith sand |Hiper. To keep them in their natural 
colors, they should be preserved in dpiriii. 

The skins of such as are glossy should be var- 
Difihed after they are iHtrfectly dry. 

Skinnivjf in genera!. — In skinning serpents there 
is s<mir nicety required, (o cut them so ait not to 
lUsfi^urc the scales *, the opening should be made in 
the 9ul«, cuiitmenciug at the termination of tbe 
scales ; and they flhouM on no aceounl be divided, 
as upon their number the species is mostly delcr* 
mined. 

It is a very frequent practice to send bona 
serpenis without the hcid, wliicU renders them quits 
un6t for oriy suicntittc purpose. This proceeds from 
tlkc fear of receiving poiaoo from the fangv. But 
there is not the slightest daoger of being atfccted, 
as theae can easily be cut oat by mtnn.t of pinrera. 
Tbe head shonld be cleaned and the bntia removed, 
Uic tikull anointed, and then returned into the skin. 
When the skin is removed, it may be rolled a|i 
nud pnrked in smnll space. The simplest way to 
preserve small species is to put them in Bpirits, 
which must not be too strong, as it will destroy the 
color*. 

Mr. Burchell, in his four years* journey through 
Africa, glurd the skins of the smaller serpents 
perfectly flat on paper, which preserved the sixe of 
tlte auimal, and the skin retaiacd oU the beauty of 
life. 

The tkin, if not recent, mast be first sof^eotd 
hy wrapping it in a damp cloth. A piece of wire is 
uken the length of the iinimol, mhifh most be 
wrapped round with tuw till it is of a proj>er tbick- 
neui and above tbe whole, a spiral hand of KiWer 
should be carefully wrapped. It is then pluced 
inside of tlie skin, and tiewed up. Tlie eyes are 
placed in, as directed for qaadrupeds and birds. 
When dry, give the serpent a coat of varnish, and 
then twist it into any attitude wii^hed. A fiivniirite 
and striking one is to have it wound round bome 
animal, and in the act of killing it, 

F'lint and Ihads. — The mouth is opened, md 
the fint vertebra of the neck is cut. The whole 
inside of the mouth is cut out with sriHsors. The 
two jaws (ire nr.xt raised up, and the skiu is pushed 
bflck with the tin^rrrs of the riglit hand; while the 
body is drawn hack iu a contrary direction witli the 
other himd, and the whole body it then drnwu out 
at the moQlh. The legs are tkcu rcturmd to their 
proper place. 

The simplest method of stuffing these animals is 
with sand. A small funnel ia placed in the mouth, 
niid well-dried iund poured io. When fuU, asmsU 
piece of cotton is put into the ^oat, with some 
of the cement, to keep (ho sand irom cscapUig on 
mnring the animAl. 

The frug is theo placed on a board, nnd in an 
Attitude. When quite dry, give it a coat of varnish. 
When tbii had perfectly dried, very ttmall {terfora- 
tinns are mndtr under tbe belly with the point of m 
nerdle, ami the Kind allowed to ea&ape, Iraviiig the 
Ijd.ly of it* HMturol form. 
These aoiiuals ore liable to change of color from 
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drying, And should, therefore, be painted with the 
varniib to thcirnataral hues. There ii Ie« diflicuky 
with toads in this respect, m chry are nimally of s 
brown color, and not liable to mucli change. They 
maj be perfectly preserved in spirits. 

riSBBS. 

This cloH of anlmali. ia their utiva element, 
have inony attractions : some for the singularity of 
their forms, and others for the resplendent and 
hciiiitifuUy contrasted arrangement of tlieir coior*; 
while many exhibit iridescent tint*, which vie with 
the splendor of the peacock, or bumming*bird, 
reflecting ririd, golden, metallic hues of all shade*. 
But these are too ennesccnt for the power* of the 
taxidcftntst ; for no sooner are they removed from 
the water, tiiui their tranuent And fading buuty 
vanishes for ever. 

The best method of securing the scmtesand colors 
of fish iii, as soon as they are caught, to apply 
combric or tissue pajier to them, which will soon 
dry and adhere firmly ; the body may be then talccn 
out and the skin dried. 'When the skin la to be 
stuffed, roll it in a moist cloth, which will not only 
render it pliable, but also soften the tissue paper, 
so as it can be rewoTcd, when the colors will be 
found to be moch brighter than by any uCher method 
with which we are yet acquainted. Lampreys, eels, 
and other lish of similar form, may be skinned in 
tlie same manner as frogs and toads^ by drawing 
tlic body through tJie mouth. 

SAhinitiff Fith i« gtmeraJ. — TJie fitth shonid be 
procured as fresh as possible, more particularly if 
it is one of those on which the scales are loosely 
attached. Liy it on one side and cut out the gUli 
with a pair of scisbors, then introduce a lilUe tow 
or a piece of spnnge into the place to prevent the 
blood from flowing during the process of skinning ; 
carefully wipe the sides of the 6sh with a damp 
sponge ; let the fins be raited and gently extended, 
aiid two pieces of paper, something the slupe of 
each, h<\ placed under them, only extending a little 
beyond them. Coat the pa[>er with ■ weak solution 
of gum nrabic, and pnt a piece of similar si.Ee on 
tbe top of the fin ; by pressing these gently they 
will adhere and dry in a few minutest these will 
keep the fins (Atcndod, and preser%'o them during 
the opL-ratioa of staffing. When these ore dry. 
take a piece of tissue paper or tltiu silk, and press 
it gently on one side of tlie fi(<b. The natnral 
glutinous matter which covers the scales wilt be 
sufficient to make it adhere firmly, it will soon dry 
aod form a strong protection to the scales during 
the skinning; without this precaution the skin 
conld not be removed from mullet, sea heaver, tkc, 
without the seller being much disfigurt'd, and losing 
many of them. Indeed, in such fishes, it is not 
aniiu to put an additional coating of paper with 
g<im>wnter. This will not only secure the scales, 
but will alfo o-iirist in keeping the proper forp of 
th-' flrhh, hy pre\enting ditftvntiou. 

Wlicn these luipers are thoroughly dry, turn the 
fiah on a soft (^Ui, with the uncoveicd side upwards, 
and Q<pvn it win sharp (icisson^ from the bottom of 
the tait-tin to nearly the point of the snout, keepmg 
as correctly on the lateral line as possible, which 
can be seen in most fishes. The cheek should be 
afterwards cut open, so that the flesh may be re- 
moved from it ; cot al&o the flesh from the oppuMte 
cheek, and sapply its place by cotton. The &kin 
inuat now be detached from the flesh, whtcli wilt 
require some cMrt. at first. It must be commenced 
at tiie bead, and separatirg u downwards iiUh the 



aaidfttance of the knife, and the fin-boiiea must b« 
cut through with •ci«»ors. The ^pine must now b« 
cat through close to the head, and also at the tail, 
and the body removed. 

All the onima! matter 'baring been comptetriy 
removed from the skin, the inside most he vripoJ 
dry, and the preservative applied in the same 
manner as directed for birda and quadrupcila. 
Great care U necessary to prevent it from being 14D 
much distended. 

In ithjirks and Isrge fishes, an incision is made 
below the head, and extended to Uie fin of the tail} 
the skin is then .teparaCcd on each side witb a 
icalpelp cutting hack as far as possible, so that the 
vertebra may be cut close to the head. The tail is 
then skinned. The head is poshed inwardi, aoJ 
the skin passed over it above, and nil the carlttage 
cut carefully away. Care must be taken not lo 
enlarge the branchiiU openings too niuf:b, whidi 
would render it nccoisary to sew them up ngaiii, 
and it is not easy to hide a seam in a fish's >kio. 

Diadon, tetradon, and balistes, and their con- 
geners, are opened hy the belly. The ostracion ia 
enveloped in a skin, which consists of a single 
piece, the tail of which only is free and flexible. 
The opening in the belly must not be large ; the 
tail must be opened, the flesh cut away, and stuftd 
with cotton. 

StuJ^ug, — The skins being properly anointed, 
are filled with tow or cotton, Tliis most be »« 
managed that there will be no promim-Ticf ■ 
outaidfl of the skin, which, in fishes, for ' 
part, is smooth and even. When (wopeii; i..m... 
they most be sewed up, and set a<iide to dry in the 
air, but not exposed to the rays of tlu» nun. In a 
few days, the papers with which the fins were ei- 
tcnded, ore taken off, by damping them with a 
sponge. The glass eyes nre^ow introduced, after 
filling the orbits with cotton and a little cement lo 
secure them in their places. The skins may then 
be vanushed, and luid aside to dry. 

In stuffing sharku, it is necessary to use a itlek 
for a centre support. This must also enter the 
hcarl, through thi; opening of the throat. If it ia 
intended tlut the specimen shnit be suspend<>d 
from the ceiling, wirn.hooks muitt be fastened into 
the wood. From these must he placed upright 
wires, so that they penetrate the akin, and pass 

through the back. Let the whole in" ' -^ce 

of the skin be well nililied with tli ve. 

The body is then stuffed to its full -, T- 

wards sewed up. The stuffing of the head most 
be completed through tlie orbits of the eyes, and 
also hy the mouth. This finished, the glais ryc» 
are inserted, as in otticr animals, and fixed by 
means of ct-ment. 

Many species of fish hove semi- trsuf parent car- 
tilages conniwrtcd with the eyes. These muat be 
imitiited with guin-arabic and powdered starch, as 
WfU as the cornea of the eyes. 

The tkin* of all finh, which are similar to that of 
sharks, must be wtll supplied with spirit* of tur- 
pentine, after they arc mounted, more particnUrlj 
thi* hca«I and fins ; hut as they are not glossy, thwy 
do not require to be varuUlied. 

W hen the fins arc strong, it is necesaary to keep 
Ibcm extended by means of a wire introduced 
tlirongh them. 

In the dtadon5. the chief tbiDg to be attended to, 
heyond wh.it wc have above ktated. is, to take care 
that the tpine*. witli which their skins are betet, 
ate not brvkeo or depressed in sny nay. 
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The fiihinf? trot;, (tophiu* pitmtoriutj , ig very 
c«^<r prr««f%td. u tho colors are not to liable to 
'^4 in uiitity ollior species. 
n. trout, trench, carp, pike, &c. are very 
r^aiii/ i><-69;rTed. is the scales ure firroly attaclicd 
tetbeckin; nnd Although thry Ix^coine somevrhat 
dim from dryiiis^, their colors and briltinocy arc 
cnoaiderahly rcstoird by means of varniah, if applied 
before ihey arc thoroughly dried. 

After a lapse of time, the varoieh will rise into 
KUle acalea : to remove thcae, nitric acid, diluted 
ia water, roust be applied to the whole oitcmal 
turfat'c, ubich has the efl*ect of cumpletcly taWiiig 
otf the ramiab. or at leaal of raiding it from the 
■kte, which, when allowed to dry, can be wholly 
tcaored by rubbing it with a ioiall brush. It may 
then be varnithcd agraio : whoa dry, it will ever 
•ItenruxU contione (]uite ^olid. 

The late Mr. Stutchbury had a method of prepar- 
tag (be frc^h water fishes of l^ritain. which was 
ntach admired at the lime. He skinned them 
voder water, by wliicb means be retained the scales 
ID great perfection. But thi^ mi:thud is too trou- 
bifiaome to be generally adopted. 

VThat U above recommended, will apply to almost 
«ll fiiihes; but where there ia any difficulty, it must 
b« left to the ingeauity of the operator. 

ACTION OF RUNNING WATER. 
It is well known that the lands elevated obove the 
sea. attract, in pioportioo to their volume and 
densiiCy. a large quantity of that acjucoua Tapotir 
which the heated atuioxphere continually abaorbi 
the surface of lakes and the ocean. By these 
I, the higher regions become perpetual reier- 
voirs of water, which descend and irrigate the lower 
*AL1rf> ^d plains. In consequence of this provi- 
SOD, almost oil the water is first earned to the 
bjgheat regions, and is thru matle to descend by 
Meep declivities towards the sea ; so that it ac(;uire5 
ffoperior velocity, and removes a greater quantity 
of soil than it would do if the ruin had been 
difthbiitvd over the plains and mouataioa equally 
in proportion to their rtUative areas. Almost all 
the w&t«r is also made by these means to pass over 
Uie greatest distances which each region nflbrds, 
before it can regain the se^. The rocks also, in 
the higher regions, are particularly exposed to atmo- 
spheric influences, to frost, rain, and vapour, and 
to greut annual alternations of cold and heat, of 
■sointun: an<I deiiocatiun. 

.\nioi)g the most powerful agents of decay may 
be mentioned that property of water which causes 
it to expand during congelition ; so that, when it 
bas penetrated into the crevices of the most solid 
rocks, it rends them open on freezing with mechan- 
ieal force. Par this reason, although in cold climates 
lb« comparative quantity of rain which falls is very 
inferior, and although it ilc»rri)Js more gradually 
Chan in tropical regions, yet the severity of frost, 
and t)ie gre-Hter inequalities of teuiperature, com- 
fK'Dsate in some decree for tlus diminiJhed source 
of degradoiion. The solvent power of water also 
is very greal, and acts particularly on the calcareous 
and alkaline elements of stone, capcoially whi-n it 
it holds carbonic acid in solution, which ia abun. 
dantJy supplied to almost every large river by 
springs, ond is collected by rain from Oic atmo- 
sphere. The oxygen of the atuospbere ia also 
gradually absorbed by all animal and vegetable 
pn>ductionSf and by almost all mineral muses 



eipoied to the open air. It gradually destroys the 
equilibrium of the rlemeota of rocks, and tend^ to 
reduce into powder, and to render M for soils, evea 
the hardest ap^regatM belonpnc; t« our globe. 

When earthy matter has once been intemiiied 
with running water, a new mcLhantral pitwer is 
obtained by the attitCiooof sand and pebbles, homo 
along with violence by a str<?am. Running water 
diarged «'ith foreign ingreilienta being thrown 
against a rock, excavates it by mechnnical foree, 
sapping and undermining till the superincumbent 
portion ia at length precipitated into the stream. 
The obstruction causes a temporary Increase of the 
watei', which then sweeps down the barrier. 

By a repetition of these landslips, the ravine Is 
widened into a small, narrow valley, in which 
sinuosities are caused by the deflexion of the stream 
first to one side and then to the other. Tlie unequal 
hardness of the materials through which tlie clvaunel 
Is eroded, tends partly to give new directions to 
the lateral force of excavation. When by these, 
or by accidental ahiftings of the alluvial matter in 
the channel, and numerous other causes, the current 
is maile to crnsfe its general line of descent, it eats 
out a carve in the opposita bank, or in the side of 
the hills bounding tbe valley, from which curve it 
is turned back again at an equal angle, so that it 
recroAses the line of descent, and gradually hollows 
out another curve lower down in theop]>ositebBnk, 
till the whole sides of the valley, or river-bed, 
present a succesaion of aalirnl and retiring angles. 
Among the causes of deviation from a straight 
course by which torrents and tivers tend in moun- 
tainous regions to widen the valleys through which 
they flow, may be mentioned tbe confluence of 
lateral torrents, swollen irre^u'urly at diifercnt 
seasons by partial storms, and discharging at 
different times uneqaal quantities of debris into tbe 
main channel. 

When the tortuous flesures of a river are 
extremely great, the aberration from the direct lino 
of descent ia often restored by the river cutliug 
through tbe Isthmus which separates two neigh- 
bouring cur>t9. Thus, in the annexed diagram, 
the extreme sinuosity of the river baa caused it to 




return for a brief space in a contrary direction to 
its main Ciiursr. so that a peninsula is formed, and 
the iHlhmus (at A) is consumed ou both sides by 
currents flowing In opposite directions. In Ibis cose 
an isUmd is soon formed, on either side of which 
a portion of the stream usually remains. 

In regard to the tmnsporting power of water, 
wc may often be sorpriaed at the facility with which 
streams of a small size, and descending a slight 
declivity, bear along coarse sand and gravel ; for we 
usually efetimate tbe weight of rooka in air, and do 
not reflect on their comparative buoyancy when 
submerged in a denser fluid. The si>ecific cruvity 
of many rocks is not more than t^vice thiit of water, 
and very rarely more than thrice, so tliot almost all 
the fragments pro|>elIed by a stream have lost a 
third, and many of them half, of what we usually 
term their weight. 

It has been proved by experiment, in contndicLioa 
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lo the lUfuries of Uitruarlier writers uii hjilruatalics. 
to be a tinivi'i>Al Uw, rfguUtin^ Ihr motion of 
runniDK water, tbiit the velocity at the bottom of 
the stream ii CKcry where lr4» than in any jmrt 
flhovc it. and is grratciit at the surface. AIko^ that 
the 8U|terf)ctal particles in the middle of the ctreani 
more ttwiflcr than thoae at the ttdet. This reUrda- 
cion of ihti lowest nnd hiteral currents i& produced 
b) friction ; and when the velocity ii sufficiently 
gTTAt, the flotl composing the sides and bottom gives 
way, A velocity of three inches j>er second at tha 
bottom is ascertained to be sufficient to tcAr up fine 
cUy, — six inches per second, fine sand, — twelve 
iuiUrit per secoiidT fine grarelf— and three feet [icr 
aecund, stones of the size of an egg. 

When this tnechauical power t^ running water 
is considered, we ore prepared for the tronsportution 
of Ur((e quantities of gravel, sund, enJ mud, by 
the turrenls and rivi^rs which dcicrad with great 
velocity from moantainnus regions. Uut a i)uestion 
imturally rises, how the more tranquil rivirs uf the 
valleys and plains, flowing on couiparstively level 
ground, can remove the proUigioos burden wluch 
is discharged into them by their numerous tribu- 
taries, and by what means they ore enabled to 
convey the whole mass to the sea. If they had 
not this removing power, their cliannols would be 
annually choked up. ond the valleys of the lower 
country', and plains at the base of mounlain-cbuJni, 
would be coutinnally strewed over with frogmc^ita 
of rock and sterile 5and. Uut this evil is prevented 
by a general law reguUtinij the conduct of iniuuin); 
water — that tno equal streams do not. when lutited. 
occnpy a bed of double surface. In other words, 
when several rivers unite into one, the superfirinl 
area of the fluid mass U far less than that usually 
ooctipied by the 'separate streams. The collective 
waters, irutiuid of spreading themselves out over a 
Larger horizontal space, contract themselves into a 
column of which tlie height is greater relatively to 
its breadth. Hence a smaller proportion of the 
whole is retarded by friction against the bottom 
and sides of the channel ; and in this manner the 
main current is often accelerated in the lower 
eouutry, even where the slope of the river's bed is 
lessened. 

It not unfrequently happens, that two large 
rivers, after their junction, have only the mtrface 
which one of them had previously ; and even in 
some cases tbeir united -fraters are confined in a 
narrower bed than each of them filled before. Ky 
this beautiful adjustment, the water which drains 
the interior country, is made cuntinuolly lo occupy 
less room as it approaches the sea; and thus the 
most valuable part of our continents, the rich 
deltas, and great olluvial plains, are prercnted from 
being constantly under water. 

CURING OP PROVISIONS. 

Ffesh. — The ordinary means employed for pre- 
serving butcher's meat are, drying, smoking, salting, 
and pickling or souriTig. 

Drying of Animai Fibr*. — The best mode of 
operating is as follow.-; : — The flesh must be cat 
into slices from 2 to G ounces in weight, immersed 
in boilingwater for 5 or 6 minutes, and then laid ou 
open trellis-work in u drying-stove, at aleroperulurc 
kept steadily about Vh"" Fnhr., with a constant 
stream of warm dry oir. That the boiling woter 
may nut dissipate the soluble aniiit»1 matters, very 
tittle of it bfaould be uk(1, just enough for the mctsl 



to be inuneraed by portions in succession, whenfef 
it will speedily become a rich soup, frvab wsAer 
being added only as evaporation takes plart 
ailv'jntsteous to odd a litth- suit, ami nun>' 
rspetrially coriander fieeds, lu the wot-r 
parboiling of the fle6h has been • < 
soup should be evaporated to a geln 
lence, in order to 6t it for forming a >»iui«U w Ute 
meat after it is dried, which may be c«mpletWy 
effected within two days in the ovco. By this pso- 
cess two-thirds of tlie weight is lost. The pcriecdy 
dry flesh must be plunged piece by piece in the 
fatty gelatinous matter liquefied by a gentle heal; 
then placed once inore in the »iove, to dry the layer 
of varnish. This operatioa may be refMJ^ed two or 
three timuf, in order to render the coat mfficieatly 
uniform and thick. Butcher's meat dried in this 
woy. keeps for a year, affords, when cooked, a dtsh 
similar to that of fresh meat, and is therefore much 
preferable to salted provisions, I'he drying may \t% 
facilitatt-d, so tlinl larger lumps of flesh may ht iii^d. 
if they be imbued with some common sail 
ately after the jiarboiling process, by ru 
them with Malt, and leaving thrm in a proper pi«k- 
hng'tub for \'l hours before thry are transferred 
to the stovr. T*he first method, howevert affords 
the more agreeable article. 

Smokinp. — This process consists in et posing raesl 
previouftly salted, or merely rubbed over with salt, 
to wood 6moke, in an apaKment so distant from the 
ftre as not to be unduly heated by it, and into which 
the smoke is admitted by flues at the bottom of the 
side wallff. Here the meat comhincK with the cm- 
pyreumntic acid of the smoke, and gets dried at tha 
same time. The quality of the w<K>d h^n an influ- 
ence upon the smell and taste of the smoke-dried 
rocnt ; smoke from the twigs and berries uf juniper, 
from rosemary, peppermint, &c., imparls somewhat 
of the aromatic flavour of these plants. A slow 
smoking with a slender fire is preferable to ■ rapkl 
and powerful one, as it allows the empyrrumattc 
principles time to penetrate into the inlerinr sab. 
stance, withont drying the outside too much. To 
prevent soot from attaching itself to the provimons* 
they moy be wrapped in cloth, or rubbed occr with 
bran, which may be easily removed at the end of 
the operation. 

The process of smoking depends npon (br artioa 
of the wood acid, or the criH»sote vol.-ii " '> it, 

which operntca upon the tlr*h. Thr i^* 

maybe prod need in a much ithortiTtiu.. < ,^>..,,^t%' 
iug the meAt fur u few hours iu pyridiKneuus acid, 
then hanging it up to dry air, which, Ihoii^rh mt>dir. 
rately warm, makes it tit for krepuig withoot way 
taint of putrcscenoe. After a few Hays etposure. it 
loses the empyrcumatic smell, and then rrsetabks 
thoroiighly smuked provisions. I'be meat dried in 
this way 13 in general somewhat harder than by }he 
application of smoke, and therrfnre softens Icat 
when cooked, n ditforrnre tn be oscritird to the more 
sudden and concentrated operation of the wood vine- 
gar, which efforts in few hours what wuuld reqtdr« 
smoking for several weeks. By the judicious em- 
ployment of pyroligneoDsacid diluted to snccrsaiTff 
degrees, we might probably sua^ecd in; imitating 
perfectly the rfTeot of ffmokc in curing provUions. 

SSiiliing. — TIic meat should be rulihtd well with 
coniniou salt, containing about une tdxlrenth uf 
KiUpptre, and one ihirty-secondth of sugar, till every 
crevice has been imprt^nalrd with it ; then aprinldiNl 
over with fialt, laid down for2(nr'lH hours, and. 
lastly, subjected lu pressure. li must drat be 
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': wr with nit, pBck^ into proper vessels. 

• I'h t'tr hrtnr nfitnmnl id the act of 

V bulling dnwt). For 

"■nt to rub tlie meat 

. ti» jiiii (1 into Tf*»eU, and Itud 

t I'ti. in DfUcr to squeeze out ai 

rv' , '.'A L'AVfr Itn %arUce. l( this can- 

mof b« had, a |iickle muit be poured on it, com- 

pttarrf n( A jiouDLlg of 6:ilt, 1 poand of lugar, and 2 

- of saltpetre, diuolred in '2 j^sDunn nf wnter. 

■■!inp witfy Vinegar. — Viiicffsr dissolves or 

■ .I' albiinieti of tteth, ami tluTrby cunn- 

1' :ri'ac*"ncr. The mcnt should bewaabed, 

dt.. -. -;... '.iita l>iid in strung \tnfrgar. Or it may 

t»e bdileti in the vinegar, alltiwcil tu cool in it, nnd 

tti.-n ".-t a»ide with it in a cold cellar, where it will 

[iud for »r«cral montlit. 

[i meal may be kept for somr mootha in 

nnu-t ileprived of it* oir. If we «»TCWon the hot- 

Wm of a t'e^se) a mixture of iron 6tinj(i and floarftra 

offfulphar, and pour over them aomn wuter nhich 

brt< hrcn boiled, so as to exprl its uir, nifol ini- 

luer««l in it will keep a long time, if tlu* water be 

«^\»Mi-d with a layer of oil, from hnlf an inch to an 

iucU thirk. Meat will alao keep frrnh for a ronaide- 

nbic periw) when nurroundeil with oil, or fut of ouy 

Ulkd. so parificd hi not to turn rancid of itself, 

erpeeially if the meat be previously boiled. This 

ptoce^^ ts called polling, and isappUed successfully 

«o fifth, fowls. Sec. 

Prehti aayc tliat Imng fish moy be preserved II 
daya vithout water, by iitopping their mouthn with 
<rambs of bread steeped in brandy, pouring a little 
brandy into them, nnd packing tliem in this: torjiid 
atmte in straw. When put ihCo fresh water, they 
came alire again after a few hount ! 

Bfiy&. — ^Theae ought to be taken new laid. The 
cacnttal point towards their preservation in the 
etcluaiou of the atmospheric oxygen, as Uietr shells 
■M poroua, and permit the external air to pass iu- 
wanb. and to excite putrefaction in the albumen. 
There is aUo tome oiygen alwayii in the air cell of 
*b* f gg^' whieli ought to be expelled or rendered 
erativr, which may he done by plunging them 
fiTp mumtes in water heated to 1 Uf Fahr. The 
i muKt be then taken out, wiped dry, besmeared 
witb some oil (not apt to turn rancid) or other unc- 
foous mnttcr, parked into a vessel with their narrow 
ends uppermost, and covered with sawdust, fine sand 
Of powdrieil charcoal, will keep fresh for a year, 
l-i '>r rather milk of lime, is an exrcUent 

^' 'ping e;^ in, a» has been verified by 

ioo,, • ^|.. t >. hce. .Some persons coagulate the albu- 
nen partially, and also e.'cpel the nir by boiling, ihc 
*fS* ^^' ''"<* minutes, and find the method succt^s- 
fid. \^'hen eggs are intended for hatching, they 
should be kept in a cool cellar ; for example, in a 
chamber adjoining an ice-luiu?'e. Kggs exposed, 
in the holes of perf^imted shelves, to a constant 
current of sir, lose about J of b groin of their 
weight daily, and, become concentrated in the albu- 
ninoua part so as to be little liable to jiutrrfy. 
For loug sea voyagi^. the fureat mesni of prcaerv- 
lug cgifs, is to dry up the albumen and yidk. by first 
triturnting them into a homogeneous paste, then 
evapnrntinK this in sn »ir*btovc or a water-both 
boated to 123'^, ond putting up the dried mass, in 
Teasels which mny be made ntr- right. When used, 
it should be dissolvednn three parts of cold or tepid 
water. {Tb le continued.) 
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CHEMICAL TESTS. 
{RetuiMfd/rtim /iage 328.) 

To detect Cotd in Minerali. — Scrape the moss 
with the point of a knife ; if it he ifold. it wJU be 
Buft, and moy be cut liVr lead; or slrike it eontly 
with the 5mall end of a haniiner, if it be gold, it 
will be indented. Melt a small particle with llie 
blow-pipe, it it be gold, its color «il| rcmMin the 
same ; hut if it be brittle and bard to ihc knife and 
hnmmcr. it is not gold. Place a few fragments 
qpoM a hot shovel, or under the flnmc of the blow- 
pipe, if thr sulphur burn away, leaving; dcoria, 

thnt U attrtcErd by the magnet; this t ' " 

it is n combination of sulphur and iron. 
caile*! iron pyntrai. Pm a few of tb 
into a wttU'h-gliw*, nnd drop a little munmnr auid 
npon it, and hold it over the flame of n lamp or 
candle until it boils, if it is gold, no altiration will 
Ukr place ; hut if not, elfervesren<-p nnd change 
iif color will be the result, which shows chat the' 
substance is Hcted upon by the acid; tberonrrnts 
may now be thrown into a glass of water, into 
whi<:li let fall a few drop* of prus»iate of potass, 
tht' iKpiid will chnoge to a beautiful blue. The iron 
pyritts being dissolved by the arid, will be 
Uirown down in the state uf Prussian blue, 

iUmmJuatioH qf SUrer Ore*. — A rich ore will be 
soft to the knife or hammer, and melt under the 
blow-pipe with little difficulty ; and by repeated 
fusion with borax, a bead of silter may be pro- 
duced. 

A few small particles of the ore may he put into 
A watch-glass, into which drop a little nitrous acid; 
then hold it over the fltme nntil it is dissolved. 
After this dilute it with water, and stir it ahout 
with a hrJG;bt copper wire ; if nny silver is present, 
it will precipitate upon the copper, covering it with 
silver. Or add a little table salt to the solution ; 
a white cloud of muriate of stiver wilt fall down. 

Native silver occurs indelicate curled fibres of a 
whitish color, in the cavities of qoartx, and of^ea 
stirronnded by a black earthy substance. Some. 
times tht*e fibres arc reticulated, or cross each other. 
This silver is oftentimes very brilliant and pure : 
when tried by the knife, it will be found harder 
than lend. It may be distinguished from tin, by 
being heavier, and by not crackling as tin docs, 
when bent. 

1\ discover Copper Ore in Jfiiierab.— Place a 
small piece of 8up|K>sed copper Ore upon a piece 
of churcofll, with a little powdered borate of sods, 
(borax.) and direct the flame of a blow-pipe upon 
it. U it be rich ore, it will he reduced to a bead 
of pare copper, coloring the slag green, or i-eddish 
brown ; it is sometiines neoesaary to repeat the 
fu.<:ton. Another method of detecting coj>]»it is ns 
follows : 

Reduce a small particle to powder ; pttt It loto a 
watch glass, with a few drops of nitrons acid; if 
no action takes place, apply s little heat, by holding 
it over the flame of a lamp ; the copper *rt\l soon be 
acted upon, and dissolved by the acid. Now ndd a 
few drops of water, and stir it with the point of a 
knife, or any piece of dean iron. Tlie copper will 
leave its solution, and precipitate upon the Imki, 
covering it and giving it the appearance of ruppf r. 
Or the content! of the watch-glasft may Itr thrown 
into a glass of water; to this add a few drop* uf 
liquid ammonia, and it will become of a beantiftd 
blue color. 

Ores of copper have commonly ■ yeUowiab brown 
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AjtpearaDce, thepoorcroresmacb r(<soaibnn;;pyritcf), 
hut thpT «re softiT lo tbr Lnifc. Co|^pfr nreti. iliat 
are richer, arc of n gciod yellow : srime nrr irudc- 
ficent, cxliibidng a pretty and vaHable dUpIajr of 
colnr, anil arr railed {tnicock copper : — otber?' itre 
green, nnil in delicate filires ; sdir elimr^ rpnipiui, 
beatttifully zooed, exhibiting great variety of liglili-r 
and darlter thadeft: thc^e are mllrd maldrhite. 
copper orcd are sometimes too. of » green, bUck or 
red eolnr. Native copper iaoRea found iu veins in 
Cornwall. 

Analynh of l^ie Ore of Tin. — The ores of this 
metal mar, after hnvin^ been pulrrrizrd, and mixed 
with bomv. be reduced to the metallic state ; but 
cure must be tnken not to continue the heat too 
long, as it will burn away : a little soot, or soap, 
'meited with it, vrill asiist the operation. If this 
teftt is insutfieient, the ore may be diasolved in a 
Uttle nilro.muriatic acid, and precipitated of a yellow 
rolor, by pouring into the solution a little pure 

pOtAFS. 

Tin ores may be known by their comparatively 
great weight ; they are crvBtiinixed, and aom^timea 
of a reainoua color, but commonly approaching to 
black : tin also occurs iu imall massivo atriated 
pieces, called tt-nod tin. 

. Tutfnr the Purity tf Alcohol, ~\i is a common 
practice for apothccariM, in order to ascertain if 
apiriti of wine be Fufficienily strong, to )>our some 
into a cnp upon gunpowder, and tlien to set fire to 
il. If the spirit be lufficJeDtly strong. aft«r burning 
down to the gunpowder, it will inflame; but if too 
mnch water had bren mixed with it, that woiild not 
take phoe, as, after the spirit was consumed, there 
would still be water enough to keep the gunpowder 
wet. 

{1\i he contimted,) 



COLORED SHADOWS. 

To the Editor. 
Siu. — I bog leave to comuiunicate the following, as 
it appears to me to be somewliat e.xtraordiu.iry : — 
Upon rntering a room last ni^ht, I observed that 
the moonbeam on the wall was itligbtly tingeil with 
a blue color; the beam had parsed tbronKh the 
window wliich was covered with foliated ice. 1 
took a mirror, and placing it against the beam, 
obtained two reflections, one of which was 
slightly tinged with blue, and the other of a dusky 
white shade. 1 auppoard the latter was given by 
the candle; I then extinguished it, and waa sur- 
prised to see that the moonbeam on tlie wall was no 
lontrcT tinged with blue, but possessed it* own pure 
white light, anmixcd. hiukkmiovb. 



To the Editor. 
Sm.— In ooascqnence of the electricity of high 

pressnre steam hivinjf uf late utlracted the attention 
of scientific per.-ons, I beg leave to present tn your 
readers the following tiugcestions respecting the 
came by which the rlcctric phenomenn U produced. 
Asauuiing. in the first place, that steam brtion.cs 
an electric or nonconductor U»e nearer il ujtproachca 
a itatr of purity and freedom from uiointure, which 
the experiments of Dr. Schafhaentl havi- runfirmcd. 
mi^'bt we not at once compare the boiler of a steam 
engine to an electric machiue ? The friction pro. 
dwced by the atenm issuing from Ibe fissure in the 
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boiler aiiaworing to the friction p)< 
cylindifr and rnbl'er, ronsr<pteiit1y th( 
from Lfar boiler will be charged wifli < 
greater or lesi detfrre dependent on 
exerted on the steam, the siie of the (I'^urr, 
the ittAte of the atmospliere at the lime, 
ou the steam cutidrrhinK and uccupyinir )«> 
space, the soperabundant eleclrinljr will u\ 
itself by the nearvtt conductor, and if i 
prrsent to carry it off, il will drjcend f'. ''.■ ,.- i .) 
by the moisture with wtiich ibe atmn ; ^r. imn: 
be loaded. I would now rumark, thol liiiti ; 
mcnn can be observed only wiih strnm •■■ 
high pressure, as under the ordinary prf 
the atmofphere the utoi^tui'c it contairxi' 
render it a conductor of electricity, tmh-r , 
experiments will, no dnubt, set the matter at rru, 
though the pursuit will be tliat of cnriofity rather 
than utility. With the best wishes for the sucoeaa 
of your valuable prriodic-d. 

I un, your'& respectfully. 



FIRE CLOUD. 
lyj the Editor. 
Sin. — Afi no person has yet answered the 217lh 
question, whirli waa propounded in a former number 
of your Magazine, na to the method by which tbe 
(ire-cloud at the Polytechnic Institulionis produced, 
1 send you a description as accuratriyos i can recol- 
lect of one I have Hcen, which is in the posse«aioa 
of a gentleman in Shropsliirc ; and I presume that ISm 
one at the rolytechmc is of a similar constroctioa. 





The veasel A is composed of tin. and U so Ma* 
stnicted that when the vessrl B is placed in it, ft 
shall be quite closed, tliere being an aperture at tb« 
top into which the vessel B exactly fits, B ij * 
strong copper veaseJ of the shape rqiresentedin tlie 
drawing with a slop cock at the top, s screw being 
made at the top ul' the cock into which either the 
condentififf syringi: C, or the jet D Bill fit. When 
it is used, A is half tilled with boiling wstcr. B is 
about } filled with n solution of muriate of copper 
and strontian or otltcr coloring matter, in strong spirit 
of wine. The condeneing syringe in then fwrewenl oa 
B,tbe air is condensed lo such a degrct' ! Uy 

turning the cock) the jet is subs' 'h« 

syringe ; the ftpirit is Inrc-ed tlirough in' jci. tlie 
eiperiment mast be conducted in a room with a low 
ccilint;, n^siukt which the Jet iti to be dimited. 
The spirit having been very much heated by ihM 
boiling water, by tlie time it reaches the rcUj^ la 
converted into vujiour, which must be Kght«^ hf 
holding B sponge saturated with spirit and lighted 
towards it, when with a Httle managemenl. a vr/y 
beautiful appearance will br produced, j. n. n. 
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NEWSHAM'S FIRE ENGINE. 



FIRE-ENGINES. 

ViBT.n fire breaks ont in a crowded neighbourhood, 
U carrioi with it such devH&tating eSects, that u\y 
IndividQal who has lerioualy turned hii atteittioa to 
Ihe coofttructing of an enipne that ia in the least 
cakalated to check iu progress, moat ever be con- 
aidered as deserving of our praise. One of those 
vbo have moat benfficiallj directed their attention 
this wmr are Mr. Ncwsluin, whose eofine we shall 
yiutilM to describe. 

1. A perspective view of Mr. Newsham's flre- 
cnginet ready for working, is represented in Fig. 1. 

It coosisCa of a cUtera, about three times as long 
•a U Is broad, made of thick oaken planks, the joints 

?ot. ir. — KO. xux. 



of which are lined with sheet copper, and easily 
moveable by means of a pole and cross-bar C, the 
fore part of the eofpne, which is so contrived as to 
slip back under the cover of the cistern and on fonr 
sottd wheels, two uf which are seen at D and £. 
The hind axle-tree, to which the wheel £ and its 
opposite are fixed, is ^tened across under the bot> 
torn of the cistern i but the fore axle-tree, bearing 
the wheel D, &c. is put on a strong pin or bolt, 
Htronglj fastened in a horizontal situation in the 
middle of the front of the bottom of the ciatcm, by 
which contrivance the two forewhccls and the axle- 
tree have a circular motion round the bolt, bO that 
the engine may stand as firm on roagb or sloping 
ground OS if it were IcveL 
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UpoQ the gpx}uod ncjct to the hind part of the en- 
gine majr be teen a k'atUer pipe F, one end of which 
B|ft]f b« scnmrd ou and off upon occuion to a braM 
cock at tlie lower end of the cijslcm ; the othrr end 
immersed in water, supplied by a pond, ftre-plug, 
&c. nod the pipe beco»ne»asucldng-pjpe for furnish- 
ing the ptimp of the en^ne by its working, wiihual 
pouring wiitcr into the cittern. To the hind part 
of the cistern ii furnished a wooden troagh G, with 
a copper grate for keeping out stonei. Band, and 
dirt, tlirough which the ci»tern is supplied witU 
water when the sucking. pipe cnnnot be used. The 
fore part of the ristem ie also separated from the 
rest of ita cavity by another mpprr grate, thmngh 
which wati:r may \>c poured into tliectMtera. Those 
that work the pumps erf thia enii^ino move the 
handlfK, vinihle nt thf Inufi nides, up and down, and 
are assisted by othem who stand on two suspended 
treadles-, throwing their wrigbl nlternntcly upmi each 
ofthetn, and krt-ping thetn!i(-lv» ntcady, by taking 
hold of two round horizontal rails 11 I, fmmed into 
Tcrticol stands which reach the bottom of the ci«- 
t4m, and are weil secured to its sides. 

Over the Itind trough there is an iron handle or 
key K, ser^iti< in open or shut a cocJc placed under 
U on the bottom of the tistem. L is an inverted 
pyramidal case which preservi*s t!ie pumps and nir. 
vcsmU from damage, and also auppnrls a wooden 
frame M, on which stands a man, who, by raiding 
or depressins;, nnd turning about the spout N, di- 
rects the strrani of water aa occasion rec|uirc?<, 
Thia spout is made of two plecca of brass pipe, cuch 
of which ha* an elbow ; the lower is screwed over 
the upper end V, of the pipe that goes tlirough the 
•ir-Tessel, and the upper part screw* on to the Inw«fr 
by a screw of several thrtad<i, to truly tamed as to 
be water-tigbt in every direction. The conic form 
of the spouting pifie serves for wire.drawing the 
water in its paftsage through it, which occasiohs a 
friction th"t prwlucc* such a vehn-ity of the jet b9 
to render it tipnble of breaking winduwd. Ac, whilst 
the valves and Irtiilter pipes of the engine have suf- 
Ifdent water-way to supply the jet in its grealcjit 
velocity. Leather pipe* )»f considerahle length may 
be screwed at one end of the nozzle of the eni;ine, 
and furnished at one end with a wooden or brass 
pipe for guiding the water into the inner parts of 
hniiKeK. 

lii'iwfcn the pyramid-lmx L, and the fore end of 
tlic engine, there is a strong iron bar O, lying in a 
horixiintal position in the middle of the cistern, and 
playing in braFses nupported by two wooden BtUTids ; 
one of them which P, is placed between the two fore 
stands of the tipper r<i)l>>, and the other is hid ju the 
inclosure over the hind pari. Upon proper nquArvs 
of this bar are fitted, one near each end, two urong 
bru« bar«, which take hold of the long wooden cy- 
lindriifU handles, by means of which the engine is 
worked ; and the treadles by which tliey are assisted 
are suspended at e:ieh end by chains in the form of 
a walch'chain. and receive their motion jointly with 
the handles, that are on the same side, by nica[is of 
two circular sectors uf iron fastened tugctber, and 
fixed upon proper squares of the middle horizontal 
bar; the twu fore ones miiy be seen at Q; the two 
lund ones, represented upon a large scale in Fig. 2, 
differ from the former only in thickness, for the 
fore sectors are made to carry only one chain each, 
fastened by one end to their upper part, and by tlic 
lower end of the treadles ; whereas the sole of the 
rvo hind Hectors is wide rnnngh to carry two chains 
ciich : one set futraed like ihoae of the fore oiie^ 



for the treadles ; and the other chnins arr r 
by their loww ends to the lower part of tl. 
tors, and by their upper enda lo the top of tM 
pixtcm^bars, in order to give tliem rooti.m. S« 
Fig. 2, in which the hind jurctors and ihrir apparatu 
are reprc»ootrd us they would appear to a pemw 
standing between ihe two fore wheels, and lookcn| 
at the hind part of the engine. 

Pip. a. 







The stjuire over the centre of ihs bar A A. Ttf- !. 

is the sectiuM of the middle bar, m 
over the two )>arrela, are pinerd the i 

and forged together. C C are the tn.^ ,..- -.. «., . 

and the 0|Krning8 at C C, arc the spnoes Ihmagh 
whi^:h Ihe hind parts of tlie two treadles pass. To 
each of the pintons is fastened a chain hke a watch- 
clinin, and fixed by their upper ends to tii# app«ar 
extremities D and B of the iron sectors, by wWA 
they are diawn up and down alternately. 

The sliape of tlie piston-n>ds, ruid the sise and 
situation of the chains that give them mo i mn, ar«' 
so contrived, that the vertical a.vis of the piston* is 
exa<:tly in the middle of the brendtli of the perpvn* 
dicular part uf Uie chains, and the upper part of tfao 
pi*ton<rud taken together. A A reprriienta one of 
the cro^s-bars through the ends of whioh pass tb* 
handh's lo which the men appW (heir hands whan 
they work tlic engine ; thc*ecro^^-bttr» are fitted an 
the middle bar at some distance tVom ihc aectora. 

The principlc-s on which this engine arts, ao as !• 
produce a continued stream, arc obvious ; the snitrr 
being driven into the air-vessel, »f in the operatuti 
of common sucking and forcing pumps, will com- 
press the air contained in it, and proportionahly 
increase its spring, since the force of the air's 




spring will be always inverciely ss t> 
it possesses; thercforewhcntheoir-v.' 
with water, the^prin!;of the includi 
its original state count trbfilaturd i 
the atmnqphere, being n^wcomp^c^^ 
space, will be cipial to twice the pr< 
mosphere ; and by its action on tht 
will cause it to rise thrnugb the ct 
play a jet of 32 or 33 feet high. abAi 



Meh 

led 

in 

of 

ibe 

;it- 

Ttnr 
lod 
I of 



MAG/VZINE OF SCIENCE. 



387 



nian. Whvn the «ir-n-«cl is only two-thinl* 

11 nf »rnt*-p. the tyacc which the nir occupicA is 

r iu firtl a|«t!c ; therefore il» t|>fiiii$ 

- u gre;it. an tbit of the rommoit 

.j_t L tiie water writh twice the force of (be 

. . nr to the hciijht of 64 or fifi fcPt. In 

■ ■ 'in.T when tbr air-Tes«cl i» Ibree-foiirths 

( r will he compresaeil into one-fourtli 

u-e, and cause the water to .iswnd 

toiLf i*f three aCmOiipbercj, of to 

, ur 9'J feel. 
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RESTORATION OF OIL PAINTINGS- 

picturei to their original freshness does 
:i( «T»)f ^reat dilficuliics when they only 
II the vtmish hnving berooie dark hy lime ; 

jfter • Innc course of yean, they have 

' iri*lr»sly to the octton of unfaTorable 

whi-n the ciiovass 18 rent or half- 

.i ...c joint« of the panels are open, and 
- ready to hW ofl* by the sliji^htest touch, 
■ cm u if they were then piut all cure. 
t-er great and immiueot their de.'itructiuii 
ir. there u a method of fivin^ tbem, by 

picture uff its ground, and laying it on a 
<«:»: this 19 culled " lioing the picture. '^ 
'* tiput a new cloth un the back ufthv 
■!u! Ijttcf t« cut or tnrn, or even 

--^ . arc io inueh worn as that they will 

I be ng'iiii nailed on llic itreti^icr. In 

it is probnblc thnt the picture may ad- 
:y ta the canvass; of course. It will be 
cieul to glue the new duth Cu the back 
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In «arh cue the operation is commenoed by 

'-• - - "n the surface of the picture, 

1 wSthout danger ; and some- 

• paste several sheets of thin 

.L- abuve auotbcr. If tlie old cloth is to be 

It is of the first importance tbat the 

"ltd adhere closely tu tbe surface; (bere- 

- papt-r is first to be )m4tcd on, and this 

I' I M.iii;h so easily, tbut then there i.s a 

CO<' "tl. 

Si...«,.. i,i. ,>ii:ture be very dry, it will br proper 
IQ apply beneath, several couches of oil. mixed with 
a little spirits of turpentine ; this will penetrate 
Um dry mass, and secure the parts which are 
rnady to drop oft; but as the paste will not adhere 
to a grensy surfiiu'e. it will be requisite, after having^ 
well washed the picture, to apply a weak solution of 
aotld ur potass, to rcinuve cbe grenttinehs. Tlie brst 
p«at(- which is cntpUiYcU in this opcmtioii iit innde 
with ct|ual parts uf Flanders glue nnd fine bnrley- 
neal. This mixture is preferred to that uiudc of 
vbeatrfi Ouur, as it keeps much longer soft, and is 
aot so liable to crack. Vbt) pa}>cr should be very 
Ain, and also very even and sinoutb, with little sixe 
in it. 

II aving thus securely fixed the picture, the 

r next proceeds to remove the old canvsM ; 

«U1 not be difficult, should it bnve been pre* 

with paste previous to tbe priming. It wiU 

te stillirient, in that case, to moisten it with a 

sponge; the paste will soon dissolve, and tbe 

ean be easily removed. But If there is no 

lander the priming, then the cloth mn:«t be 

ved by pumice stone or a fine lile. 

For the rcliniog, the usuiil niethnd is to strain a 

tiew and strong cloth of an even surfnoe upon the 

iirrtcher, to nib it down smooth with pumice sloucr 




and thcu to give jt an rvim couch uf pHste, a idniiiar 
coui-h U then to fie a)<plicd to the back of ibe pic- 
ture Jifter it hoA be«ii lrc«d from all in< ., tt 
is then to be plncsUrurefuIIy upon the • <^ 
care to press it so graduslly n<i tn c^,.. -ir 
that would otherwise remain, and render the surfucv 
uneven ; tbe prewurc t^iould be from the cenlfc to 
the edges ; when the paste is nearly dry. a amooth- 
ing iron should be passed over the tiurfiice ; it must 
not be hot enough to endanger tbe picture, but 
fiiif!iricntty wiirui to melt the grhUiac contained 
in the pa^e, which will thus be driven into all the 
fisaares, and it securely binds tbe porta tiiat are 
likely to ttcale off. The advantage of this operation 
is to render Ibe surface of tbe picture even ; the iron 
must therefore be passed over several times, begin- 
ning always at the edge, where the niotsturr remaioa 
longer on account of tbe frnnic iiii|H:diiig the action 
of the air ; the picture is then to be placed in a dry 
room for some days^ and nothing mure is required 
than to detach the paper which hud been pasted on 
the front of the picture ; this must be done with a 
wet sponge. 

lu this operation* care must be taken thnt the 
dampoeas shall not raise the tdges of the painting ; 
this disadvantage wuidd be obviated, by br«t pasting 
upon the edges of the frame some bauds uf pa)>er. 
which would extend a little way on the surface of 
the picture. 

It frcfjuently happens, that wbcn the paper U 
rernoved, soiue impressions of tbe nuirgins of tbe 
paper remain on the surface of the picture, cspc- 
ciiUly if tlie paper employed was of u strong kind; 
to get rid uf fahese mark^, it is requisite tu paste 
some fresh paper, of a very thin uiitl Hue lexiurc, 
over the pii:ture. taking cure that tlie new sheets 
shall be so laid on, thnt the middle part shall 
cover the old traces ; ami, in poising tlic irun over 
them, it should only be used above ibc part to be 
rendered smooth. 

If the canvass he hot slightly mjured, It mny be 
repaired without rrliniiig the pictojc, b) fitiiig to 
tbe back of tbe injured part several strips uf 
<auze, to be placed one abjve .uiolher, witb a 
strong cement cumposed of ceruse, and very f.tt 
oil ; then pliurc upon the pifrt, a piece of maible ur 
board, willi a weight to kevp it even, aud allow 
it to remain so fur a day or two. 

Should the picture happen to be on a panel, 
Llie aauio process of cartooning the surface with 
gAUze and p.iper must be employed ; nhen this ia 
quite dry, the picture ii to be hiid But upon u very 
smooth table, and by means of a tcnun snw pro. 
pcrly mounted, to prevent its edge from penetrating 
to the picture, the panel ia 'htn to be sawed into 
Utile squares, which are cnsily removed with a 
chisel ; in tbi* way the iiicuire is gradually np- 
proftched williout (lang<.r; and. then by the use 
uf a 5ne plana and tiles, tlic wood can bo reduced 
to so thin a stite, thai by moi«teu)ng it witli a 
sponge, it can be easily removed, and the original 
distemper ground is tbus uncovered { this ground la 
aldo to be removed, as il is cunimonly full of cracks; 
the retining ia then to be completed as alrcudy 
described. 

But when a p%nel if only damaged in some placea, 
if the wood l>e sound, and the painting ia partiiiJIy 
in danger ot' scaling off. thete local injuries may bn 
remedied, without taking oir the picture, by nifruly 
spreading uvcr the bad parts some but ntroog glue« 
wbich will penetrate through the cracks, and under 
tlie scales ; when the &ize has set. all that nniAiAi 
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of It on the snrface is to be reraovrd, and paper b 
to be pasted on tbe part with tbin paate, vrheo dry 
■ wftrm iron ti presuvd over it ; this softeos the size 
CTcnly un<!er liie loose parts, snd mak«s (brm ad. 
here solidly to the ground ; with ihe glue in eighth 
part of white drying oil should bo combined ; 
this would render tbe parts less accessible to 
humidity. 

When a panel is split or warped, the remedy is 
Co glue at tbe back of it a sort of gating, made of 
deal ; this is oulyglaed io tboMs parts which are in 
the direction of the grflin of the panel; tbe crO;>a 
bars are kept in their places by grooTea made in 
their thickness ; these are not glued on the panel. 
for they rould not solidly adhere to it ; bat they 
aenre by their ))res<iure to susuia Uie aurfucc, i^o 
as to prevent any further tendency to depression 
or warping. 

The removal of a pirtare from a wall, is not 
Btteudfd with greater difficulties, except that it can- 
not be appronched ot the back as in other ens a. 
When the front of llie picture is properly rortooncd, 
a groove is to be made in the surt'iice of th^ wall 
around tbe picture, targe enough to allow of a chitel 
being admitted, to deUch tbe cement on which the 
picture is painted from the wall ; tbia pUiater is 
not more than from two tct tbree inches in thick • 
neaa ; it is easily separated from the wall, and ad- 
heres closely to tbe picture. 

A« the cement separated from tbe wall, the pic 
tore is rolled on a large cylinder, to be removed ; 
Ibe cement adhering to tbe picture, Is then to be 
carried off by the help of a chisel, and is an opera- 
tion reqairinj mnch patience and great skill. 

Should the picture have been jiainted upon tb4 
atone, without the intervention of mortar, it still 
loay be taken off in the same way that trees are 
barked, with the aid of a chisel indented like a 
saw, and whetted in such a way that its edges will 
alowly jieactrate the edge of the wall. 

(To be eutUimud.) 



BRONZING MEDALS AND COINS. 
Coins oiid inediil.<4 may be handsomely hronxed as 
follows : 2 parts of vcrdinrii* and 1 pnrt of sal ammo- 
niac are to be du«olvcd in vinegar ; the solution is 
to be boiUid, skimmed, and diluted with water till 
it has only a weak metallic tnirte, and upon further 
dilution Ictfc fall no white prr^ripitate. This solution 
is made to bjil briskly, and is poured upon the ob- 
jects to be bronzed, which are previously made quite 
deen, particularly free from greaec, and set it in ano- 
ther oop|>er pan. This pan Is to be put \i\Kn\ the fire, 
that the boiUiig maybe renewed, nie piet'cs under 
operation must be ao laid that the solution has fr^e 
aeceaa to every point of their surface. The eojjpcr 
hereby acquirea an agreeable reddish hr.twn hue, 
without losing its luatre. But if the prcc.*s5 be loo 
long continued, the coat of oxide hecjmi'6 thick, and 
inakea the objects appear -Mraly and dull. Hence 
they must be ins|tectcd cviry Jive mini:t''.^, and be 
taken oat of the solution the mnnirnt tjit-ir color 
amves ut the desired shade. If ihe solution be too 
strong, the broiihng romea off with friction, or the 
copper gets cohered with a white jjowder, which be- 
comw green by cjcposun- to air, and the labour is 
fonsequcotly lost. The hronriil pieces are to be 
wasbed with many repealed waters, and carefully 
dried, otherwise Ihcy would infallibly turn green. 
Togirc freab'Biade broaie objects aa aalique appcac- 



anr«, three quarters of an ounce of sal dp 
and a dram and a half of binoxalate of potasi 
iiorrel) are to be dissolved in a quart of vint-^.ir, ^nri 
a soft rag or bru-ih moistened with this solution is to 
be robbed over thcclean bright mrtol, till i'- -■'*■- 
becomes enticfly dry by the friction. Th- 
must be repeated several times to produc< : 
effect ; and the object should be kept a little waxm. 
Copper acquires very readily a brown color l>y mil* 
blng it «ith a solution of tbe commoo Uvpr of n^ 
phur, or sulphurrt of potash. 

The Chinese are said to bronse tbdr copper rei* 
sels by taking 2 ounces of verdigris, 2 onnoes of cio- 
nobar, 5 omiccs of sal anunoniAC and 5 oonceA of aliuh« 
all in powder, making iheni into a paste with vint- 
gar, and spreading this pretty thick like a ptgiseat 
on the surfaces prcviouitly brightened. Tht pleas ia 
then to be held a little while over a fire, till it be- 
comes unifurmly heated. It is neit cooled* washed, 
and dried ; after which it is Created in the eame ww 
once and agnin till the wi»hed-for color is obtained. 
An adiiition of sulphate nf copper makes tlie color 
iTirline more to cbesnut brown, and of bor.iA mnt* 
to yellow. It is obvious ttiat the ciuoabar y. 
thin coat of sulphurct of copper upon the :> 
the vejisel. and might probably be used wiib adtSA* 
tage by itself. 

To give tlie appearance of antique broiute to mo* 
deni anides, we should dissolve 1 part of ei1 am- 
moniac, 3 ]>arts of common salt in 1 2 ports of bot 
water, and mix with the solution 8 parts of a solalion 
of nitrate of LX>p[)er of specific gravity I'ltiO. TUs 
campounil, when applied repeatedly in a moderately 
damp place to bronze, gives it in a short time a dura- 
ble green coat, which becomes by decrees very 
beuutiful. More salt gives it a yellowish tinge, lea* 
salta bluish out. A large addition of sal amraouiae 
acecleratcs the operation of the mordant. 



NEW APPLICATIONS OP ELECTRICHT. 

"VTr extract from the JoAn O^ Or oat't Journal the 
following account of two new applications of elec- 
trical power ; the one to che regulation of time, tbe 
other to telegraphic printinK. Tbe inveotiuo of 
tlie cliKk his been patented, and is already at work ; 
of the printing we have seen specimens ; and we 
underntauil Mr. Kuin intends* opening an esliihitioa 
in London, for the purpose of making it blok 
generally known. 

" We have seen some late rnmmunicatioos frtnn 
London, by which we are gratified to perceive ibnt 
one of our cnuntrymen, Mr. Alexander Bain, froK 
the parish of M'atteti. an ingenious mec^uie, now 
employed in the metropolis, and_ who senred bis 
apprenticeship in thia place to the wutt-h and clook- 
raaking hnsineas with Mr. ^Uar. is likely to ^ne- 
ceed in two very extraordiuaiy inveutiooa. TlM 
first is io the art of clock-making. It would mft* 
l>ear that Mr. Bain has established « method of 
making clocks to work by clcrtricity — tbe gi«Ol 
adi^autagtis of the new pliui heing, that in any 
num*jer of clocks regulated by lie sune power, 
not tbe Blighti-«t alterattno or i!il!ercnc« of time 
will occnr, while the expense ulll not come to mar* 
tlian onc-lliird of the present price of clocks. Any 
number of clocks can be gntdt-U on the same pno* 
ciplu ; and oa not one -hundredth fiart of a second 
of difference in time «iU be perceptible between 
thi'TD for twelvemonth together, the benefit of this 
new intention, when perfected, will be particuJvJy 
(tit in targe towns, in which there may be a nitabcc 
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ofdocki, pablic tnd privite. Indeed, it ii qon- 
tionftble If the principle of rlcctricitj can be lutde 
to bear with any profttsble recall in a place io 
which therv are not a number nf clockt, ttie e<- 
pease of dirvctini^ one or two on the ajitem refurred 
to. though perfectly practicable, not admitting of 
tta rxecutJuii. Wc uuderstnnd that a pttent for 
Ibe invention it to be applied for. The electrieal 
power for the working of the clocki i§ to be con- 
veyed by wires, which will be made to branch off, 
nmch oo the lame principle as g8j-pipe«. Tlie 
maehinerj in these clocks will, it ii said, require 
no winding ap. The other inTention of onr in- 
dastrioQS coontryman, to wtUch we beg to call the 
attention of our readers, is what he calls tbe " Ekc- 
trioil llelii Printing PrcAs." Our London correa* 
pMblit, who has addressed un on tins sobject, 
Mll^peraaadcd that it will altogether aapersede 
th« «ie of telegraphs, as by means of it, intf Iligence 
eau be printed in au instant at a di&tance of muny 
fcmodred miles from the place from which it may be 
wished Co convey it. In order to give some idea 
of the rapidity with which tbis press will t>c enabled 
ta work, our correspondent adds — " Metallic wires 
Are reijuired to be laid between the places from 
vfaich intelligence is to be conveyed and those at 
vUeh it ti dtiaired to announce it, and provided a 
|TCM be placed at each tenniDation of these win^s, 
and that they were made to extend, if you will, 
from London to Wick, any information could be 
eonveyod from the one place to the other with a 
celerity which would set all prcriouA iuvenUocA at 
►" — Inrenfort' Adrocate, 



CURING OP PROVISIONS. 
f/Urumed Jrom pagt 383, and concluded,} 

Gkain* of alt kinds, as wheat, barley, rye, Htc, and 
thedr flour, may bo jiresenred for an indelinitL* length 
of time, if they be kiln-dried, pat up in vessels or 
chambers free from damp, and excluded from the 
mr. WelUdrird grain is not lioble (o tbe depre- 
dations of insects. 

Tu preserre frnits in a fresh atate, variotu plans 
ara adofited. Pears, apples, plums. Sec, should be 
gathered in a sound state, altogether exempt from 
brnUet. and plucked in dry weather, before they 
Me fully ripe. One mode of prescrratiun t&, to 
expose them in an airy place to dry a little for 
eight or ten Jays, and then to lay them in dry saw- 
dost or chopped straw, spread upon shelves iu a 
oool apartment, so as not to touch each other. 
Another method cunsista in surrounding them vrilh 
ftnc dry sand in a vessel which should be made air- 
tight, and kept in a cool place. Some persons coat 
the fruit, ittcluding their stuika, with melted wax ; 
ocbers lay the apples. &c., upon wickcr>work shelves 
in a Taulted chinuber, and smoke them daily during 
four or five days with vine branches or juniper wood. 
Apples thus treated, and nfienvardd strotified in 
dry sawdust, without touching each other, will 
liee|> frrfih for a whole year. 

The drying of garden fruits in the air, or by b 
luln. is a well-known method of preservation- 
AppkiS and pear* of Urge size should be cut into 
Ihia shces. Prom five to six measures of fresh 
apples, and from six to seven of pears, afford in 
general one measure of dry fruit, (biffiuM.) Orird 
pJauis, grapes, and curraola are a comuoD article 
of commerce. 

Uerbe, dbbagcs, &c., may be kept a long time 



in a cool cellar, provided they are covered with dry 
sand. Such vegetables are in general preserved for 
the purposes of food, by means of drying, salting, 
pickling with vinegar, ur beating up with sugar. 
Cabbages should be sf^lded in hot water previously 
to drying; and all such plants, when dried, should 
be compactly preaaed together, and ke)>t in alr> 
tight vessels. Taberoua and other roots are better 
kept in an airy place, where they may dry a little 
without being eiposed to the winter's frost. 

A partial drying is given to various vegetable 
juices by evaporating them to the consistence of n 
syrop, called a rob, in which so much of the water 
is dissipated as to prevent them from running into 
fermentation. T)ie fruits must be crushed, wjueexed 
in hags to expel the juices, which must iheu be in- 
splflsated cither over the naked fire, or on i water 
or steam bath, in the nir or in vacuo. Sometimea 
a small proportion of spices is added, which tenda 
to prevent mouldinesa. Such extracts may be con. 
veniently mixed with sugar into what are called 
conserves. 

Salting is employed for certain fruits, as imall 
cucomben or gherkins, capers, olives, &c. Eveu 
for peas such a method is had recourse to, for pre- 
aerring them a certain lime. They mnst be scalded 
in hot water, put up in bottles, and covered with 
saturated brine, having a film of oil on its surface, 
to exclude the agency of the atmospheric air, Be- 
fore being used, lltey must be soaked fur a short 
time in worm water, to extract the salt. Tbe moat 
important article of dirt of tbis clasa, ia the tour 
kraut of the northern nations of Europe, (made 
from white cabbage,) which is prepared simply by 
salting ; a Utile vinegar being formed spontaneously 
by fermentation. Ttie cabbage must be cut into 
smalt pieces, stratified in a cask alone: with salt, to 
which juniper berries and cami seeds are added, 
and packed as hard as possible by means of a 
wooden ramracr. The cabbage is then covered 
with a lid, on which a heavy weight is laid. A 
fermentation commences, which c«usea the cabbage 
tn become more compact, while a quantity of juioo 
exudes and floats on the surface, and a sour smell 
is perceived towards the end of the fermentation. 
In this condition the cask is transported into a cool 
cellar, where it is ollowed to stand for a year; and 
indeed, where, if well made and packed, it may be 
kept for several years. 

The excellent procesa for preserring all kinda of 
butcher's meat, ti»h. and poultry, first contrived by 
M. Appert in Prance, auJ afterwards nuccess fully 
practised upon the great cummercial scale by 
Messrs. Donkin and Gamble, for keeping beef, sal- 
mon, soups, *c. perfectly fresli and sweet for ex- 
portation from this conntry, as also turtle for im- 
portation thither from the West Indies, deserves a 
brief description. 

Let the subatance to be preserved be fir«t par- 
boiled, or rather somewhat more, the bones of the 
meat being previously removed. Put the meat into 
a tin cylinder, fill np the vessel with seasoned rich 
soup, and then solder on the lid, pirrned with a 
small bole. When this has been done, let the tin 
vessel thus prepared be placed in brine and heated 
to tbe boiling pomt, to complete the remainder of 
tlie conking t)f the meat. The hole of the lid is 
now to be closef) perfectly by soldering, whilst tbe 
air is rarehed. 'Hie vesu^el ts then allowed to cool, 
and from the diminntiou of the volume, in cunse- 
(|aence of the reduction of temperature, both endf 
' of the cylinder arc pressed inwards, and bccoma 
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coniuvt.*. Tiiti till castfs, tliiu bermelicully »'alvd. 
UK ex|ui9ed in a leit-cbAinber, for lit leaHt a iiioutb, 
to i tcn)|i«rAturtt nbore what they ure ever likely to 
roLouiiter, from 90 to 110^ of Fahrenheit. If the 
|ir(>cc6ii Utts faileil, putrefaction takrfs placn, and gaa 
, is eroWvd, wLinh, in process of time, wUl cause 
both eiiiU of the cast* to bul^, so as to reruler tbem 
L-onrex, instead of concave. But the contrnts of 
those caaes which stand the test will infallibly keep 
perfrclly sweet and good in an; climate, and for 
■njr number of years. If there be anr taint about 

tht -' .. i...„ pt^ xtp, it iofvitabty feroienta, and 

i» > ^[le pruring process. Mr. Gamble's 

'i'bis prenenrutive process is founded upon the 
fact, thnc the small quantity uf osygt^u contained 
within the vessel gcta into a slate of oombination, 
in oou:ie<|Uenoe of the W\f,h temperature to which 
the animal substances are exposed, and upon the 
cbomical priui'ipli.', that free uiygrii is iicccnsiiry as 
m ferinent lo commence or give birth to the proceu 
of putrefaction. 



STAIXING PAPER. 

I't^lnttf. — Paper msybe stained a beaatiful yellow 
by the tincture of turmeric formed by infusing an 
uunoc or more of the root, po*dt*red, in a pint of 
bpirit of «in«. Thi^ may be mode to giie nny tint 
uJrri-Uaw, from the lightest straw to the full culur, 
called Frent^h yellow, and will be equal in hrii;ht- 
ncis even to the best dyed silks. If yellow be 
wsuted of a warmer or redder C4)ft, uristtu, or dra- 
gon'i blnod, must be addt-d. The brst ronnner of 
using thcM. and the following tinctures. Iii to spread 
tliem evi'u uu the paper, ur parchmt-ut, by mesas 
uf a liriiad brush, in the manner of varnishini^. 

Cr'fntan. — A rery fine crimson stain luiy be 
given to {uper by a Lncturo of the Indian Uku, 
which may be made by infiuiug the lake some days 
in spirit uf wine, and then pouring off the tincture 
from the dregs. It may be stained red by red ink. 
U may also be stained of a scarlet hue by the tinc- 
ture of dragon's blood in spirit of wiue, but this 
will not he firight. 

6/'ecH.— Paper or parchment may be stained 
grecti, by the solution of Tcrdigris in vinegar, or by 
the rryitnls of verdit^ris dissolved in water. 

Oranpe. — Stain the paper or parchment first of 
■ full yellow, by mean^ uf the tincture of turmeric ; 
then bnish It ov^r with a solution of Axed alkaline 
salt, made by dissoUiiiK half an ounce uf pejrl- 
■sh, or salt of tartur, in u ijuart of water, and titter- 
ing the ftoluiiun. 

Pttrplv. — I'aper or parchment may be stained! 
purple, by archil, or by the tincture of logwood. 
The juice of ripe privet berries expreend will tike* 
wiae give a purple dye. ^ 

CONSTITUTION OF HEAT. 

CAtoBtric repulsion bos been accnnnted for by 
suppoaing a subtle fluid capable nf combining with 
bodies, and of seuaratiog their parts from ciich 
other, which has been named the wtUler uf heai or 
caloric. 

Many chemical pbenomcDa admit of a happy ex - 
pWnaliun on this idea, suoh as the cold produced 
during the conversion of solidn into fluids ur j;a5cs, 
and tlie iucrea!»c uf temperature cuniiectcd with th« 
Mndensation of gases and fluids. In tlie former 
rtM, wv gaj Che matlcr of heat ii absorbed or com- 



bined ; in the Utter it is extended or dioei 
from oumbination. But there are other facta 
are not ' - !,'d lo the opinion. 

are th<- , ^>y friction and percuHii 

and si)jn_ , ...1 li chsugi'S which ba¥e bi 

just referred to. 'l^ese arc tbe violent beat pro- 
duced in the ej[plosion ol gunpowder, where a lar^c 
quantity of aeriform matter is diseneogrd : and tb« 
&re which appcurs in the ■ I ecnm position of tbv 
euchlorine gas, or protntidc of cUlorirM', though the 
resulting g«»e# occupy a grcjjr-r foluuic. 

When tbe teut|>eniture uf bwlioi ia raised by 
friction, there seems to be uo diminutioo of tkck 
cJipacities, uaiog the word in it^ ouminon Benses 
and in many chemical chances, coniictrtcd with an 
increase of temperature, there apjn'.irs t<» be hfce- 
wise an increase of capacity. ,\ pin 
red-hot by hammering,, cannot be sti 
second titnc by the same means, un: 
pLt^'iuusly introduced into a lire. ' 
been explained )iy supposing, that tli 
has been pressed out of it, by tii« [k-i 
is recovcrctl iu tlie hrc; but this is u > 
cbanical idea: the nrrua^oienla of its porta mm 
altered by hammering in tliis way, and it ii rrnft^rcd 
brittle. By a moderate degree of frii-tion. > 
appi-arfroni Riiuford's cxpiirifuents, the h-.t 
of metal m-iy be kept hi>t for any h; -■' 
so that if hcdt be pressed out, the (pi 
ini^Tluiuiitihlr. When any body is cv 
pies a smaller volume than before ; it is ' 
tlicrefore, that its ports must have nppr' 
each other; when the body is cxpan' 
is ei^ually evident that its parts mu»t . 
from eai'h other, Tbe immeili ;'. . i 
phenomena of heat, then, is r<k i i. iin' 
<if its communication arc precis* ;> -An: •u.. 
laws of tlie communication of mution. 
matter may be made to till a rnnaUpr «v . 
cooling, it is evident thnt the particles of matter 
must have spaet between thimi : and ^-in^T' rrrry 
body rnn c-otninunicnte the povrrr uf . ■•» » 

body nf a lowpr terapemturc, thut - 
eximnsive motion to its psrtickv, it i- » 
inference that its own particlei are yi*^ 
motion; but, as there is no cbfU'*- *" rt.. 
of its parts as long ns its trn.- 
the motion, if it cxiot, must be • 
latory motion, or a notion of Uie pnriKlc" rvuiid 
thrtr axes, or a motion of particles ruuod c«t:b 
other. 

1 1 seeiDS possible to account fur all tbe phenomniui 

of hi'at, if it be snppoMid thnt in solid* *' •- -In% 

are in a constant state of vibrulory in r. 

ticlfs of the Imttest bodies moving wn* I'Lt-tt 

velocity, and through the, greatest space ; that ia 
liquids and elastic itutds, besides tlie vibratory 
motion, which must be conceived grratrvt in tlu 
lost, the particles have a motion round their own 
axes, with different velocities, the partidet of clastic 
fluids moving with the greatest qnicknest, and that 
in ethereal substances; the partici'"' "■>»-- ■•■t;nd 
their own nTe«, and separate from caii e. 

trntini; in right lines through space. r« 

may be cuucfived to depend upon the vrlocitlea at 
the vibrations ; increase of c;ipaciiy on tbe motitw 
being iterfurDird in greater space ; and the lUmi- 
nution of tcmpcralari', during tbe c<invcr«iMi of 
solids inlu rluids nr i;usrs, mar hi- e\|.' tie 

idea of tbe loss of vibratory motion, i. .-e 

of the revolution of particles round i _^, ., at 

iha moaicnt when the body becomea li<iiu4 or arri- 
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film; or from the lou of rapulitj of vibrAtioo. in 
— ■■-' ■•'■^ice of the motion of the particles through 

■ poL'e. 

I'ecific fluid of heat be admitted* it mo^t be 
tappo««d liable to moat of the tfiectioDJi which the 
{karticiea of commoD matter are assumed to pouess. 
to accuunt for the pbenomeaa ; luch as lotini; itfr 
iitdtion wlic*n com btniu^ with bodies, producing 
■otioa «bm transmitted from one body to another. 
•Ad gaiotug projectile motioa wtien passing into 
9t*» >'viice ; so that many bypoUutsea moat be 
10 account for iu agency, which readers 

• of the <rubjcct lesi simple tban the other. 
Vrry tiitjicfttc experiments have been made, which 
sh<T« (bat bodit», wUcii heated, do not increase ia 
veigbt. This. OS far ai it goes, is an eridence 
Bgaiiut a subtle elutic fluid, producing the calorific 
espjinsion ; tint il cnnnot be cuoeidered oa di-ciaive, 
oti account of thr impcrfa'tioit of our instruments. 
A riii>i>"il >i><-)i ol iutiammable air requires n good 
b^: r-rtaiti that it hoH any sensible vvtifcht, 

aii< ' bearing the iiutiie reJution to this, tbnt 

titta beiio '.- )<l.itiaum, cooJd not perhnpE be ireighed 
liy atiy nirUicid io our pofftesaion. — Sir H. Davy. 

OS TIIK PKOHVliLE DURATION OF THE 

TKESKNT SLl'PLY OF COAL. 

TxK vast importance of cual to the art!*, monufAC- 

liur>. mill general prosperity of our country, rcii- 

. dl i\& bcanug5. the trade in that material 

.t of d<!ep interest to all who justly ekUuiaCe 

of the greatness, cummerdal and other- 

tl^e United Kingdom. It is true that without 

; lipiril equal to making the most of the 

■ri ftossesft. we should «till value our coal 

■.,. ... ticle of simple fuel. The duration of 

Illy al the present rate is also a (question 

ii-i; >>a;upicd the attention of some of the 

ni' ced geologists, but the investigations 

h rd for the purpose of determining the 

cool beds in their rarlous localities, 

. lite to aflbrd gruunds fur a solution 

rwii; in probability to the truth. Il is, 

•r, a well-u^ured faiTt, that for a great many 

> Id rome the supply of coal will be equal 

ti> i. The most accurate calculations of 

Ibi ■ ■ < oiisumption of cool in CireaC Britain 

asd 1/cUiid, iilTords an amount of about lJ,.'iHO. 1)0(1 

Ukat : but to ornve at the sum of the gross drauglU 

from the mines, the quantity exported mutt be odiled 

t» this. Mith re«pect to the extent of the coal 

fitfldf . it in the opinion of Mr. Taylor, a cool owner 

uf much eij'v.-'iLMre, lliat (bote of Durham aud 

>'urthumbt'rlatiil ure sulitciently stored to meet the 

pffesenC supply fur a term jrrt to come of 1.700 

ytara. Dr. Bucklaod, the distmguishcd geologist, 

£»enu from this calctUatton as too exaggerated, 

birt ooiocidcs with Bakewell in the stateutcnt that 

la 8uuth Wales alouc, there are coal strata which 

will meet the present annual dem^ind for a future 

Kriod uf 2,000 years. We are therefore free to 
lieve that we hare not as yet skimmed the surface 
of our treasured wealth, and we are well assured 
that many of the various uses to which coal is now 
applied ue of recent date ; aud when it ia remem- 
bered that scarcely mure than 2J0 jiears have gone 
by since ooal was first nscd in London, we may 
hazard a conjecture that one century of the current 
ooosamption, foreign and duutestic, would cover 
that of the SIX centurirs and a brdf which have 
paiafil away since llie discovery of coal. Wc Iwve 
apoken exoluairely of other vast stores distributed 



Id other parts of England and in Seotknd • but 
without even taking theie into account, we may 
c|ue9tion, to speak mildly, the souitd iucli^ment. at 
nny period of peace, m the impoiition of a hcmvy 
duty on the exportation of tht« preciou* mineral, on 
the plea of an apprehended exhaustion of the mines. 

With riispeci to a natural and abuuduil supply 
of roal, Rntain has been most HinguUrly favored 
omong tlie nations, since so much of the surface of 
the country conrt-uU beiieatli it ountinuuus and 
thick beds of tlii« now indiiipeniuble fofsil — and 
much more valuable is it to oa tban could have 
been the mines of Peru and Mexico ; for coaL in 
the sole instance of ita ministry to the steam engine, 
ia an amount of power a|iplicable in some way to 
almost every jiurpose that human labour can aocom- 
plish. It is the possession of coal mines thai haa 
rendered tbeM: kingdomd the mart of the worldi a« 
disjtensing abroad the richest productions uf art and 
industry ; aud witit ropect to the apprehended 
failure of t)ic.«e mine* uf real wealth and substan- 
tial power, it would afi'ord by no means a just con- 
clusion to rsIcnUle the future domestic consumption 
as at »U likely to increase after a ratio deduced 
from an average of the last twenty years ; rim*e 
each day's expi-rieiice brings with its suggestions, 
that OS the arts of life advance, they may operate 
to economise the store, aud yet forward every de- 
airahlc end, 

A seam or bed of coal ia a definite stratum, and 
19 found to be as regular as any of the other strata 
distributed throughout the coal fields, or indeed aa 
much 80 as any of which the snperficcs of the globe 
is L-uui|K>^ed. There are, in many cool conntries, 
hed« cA conl of various qualities and thickuesa de- 
posited ttratum rupifr stratum, and sometimes dif* 
fereni veius of cual formed so near to each other, 
that two or more are worked in the same pit. 
Krery stratum of coal (to use a technicality) iff/w, 
that is, deacendt obliquely from the surface, and 
extends in every way as far as the other deposits 
by which it is accompanied : therefore every scam 
of cool bears ita proportion in the formation of the 
8U])erfices of tlie earth, nnd is coeval with the other 
strata with which it it» found ossoolated. A bed of 
coal doeis not always preserve a qoabty so ef^QaS 
near the surface as other deposits of a harder texture. 
Limestone, basaltes, and other len yielding sub- 
stances, retain every difitiuguishmg property even 
to the surface, but it is the character of strata of 
softer coiupoitilion, when near the surface, to crack, 
cnunble, and suffer dissolutiou into minute pnrtiele.*, 
which are mixed with t)ie soil or carried olf by 
water. Thot layer whuzh lio.*! been deposited imme- 
diately above a vein of coal is called its rwif: and 
thot upon which it is settled is called the psvt m w u tg 
and these deposits preserve, universally, their poreU 
lelism with regard to each other — they eoincide in 
the «amr fpace and in the same inclined plane. 

Mod our remote ancestors even known that stores 
of a substaucr so valuable were deposited under- 
ground, the inetficicnc; of their means, and the 
abundance of fuel which wood and turf oflorded 
tht-m, would have deterred their digging so deep 
into the earth for that with which ita surface sup- 
plied them. Even hIicii wood became scvce, after 
a lap«e of many ccniurirs from the period of the 
discovery of coal, tlie manner of working it was 
extremely rude, and tlie pru(;RUS aud extent of Its 
use slow and limited. At the commenocment of 
the sixteenth century coal smoke was deemed highly 
prejudicial : and even at the ctvd qC \V. vJw \uiH.vA. t;«tt^ 
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in workiDf iron wu scarcely known in Scotland. 
Aitliougb the di»corery of coiil ia not very reranlr, 
yet Uas tlie mocking of it been extremely ^Imr in itit 
progreu to its present state of peri'ection ; for it 
wu certainly not discovered in the middle of the 
twelfth century, and it was as eerUinly known at 
the be^nning of the thirteenth. The earliest men- 
tion of coal occurs in the year 1234, when Henry 
III. reaewed a charter which his father bad granted 
to the inhabitant! of NewcMtle-upon-Tyoe. In 
this inatrament he confers upon individuals of the 
ooaamuaity in whoae favor it was conceired. a 
liceoM to dig coals upon payment of one hundred 
pounds a year. By the end of the thirteenth cen- 
tury the value and properties of (his fossil vrere 
beeomini; so well known that it was frequnitly 
ahipped for distant parts, Enxas Sihiu». nho 
•fterwiirds sssumed the purple as Pius II., and vi. 
aited this ixland almut the middle of the fiftrruth 
century, relates that in NootUnd ht.> saw the poor 
beffing at the doors of the churches, and the alms 
that they received were pieces of 6/aei- ttone, with 
which they were sulidfied. '* This ipecies of atone," 
ho oontinurs, " iinpreKiintetl witli aulphor or lume 
other iatlamuiable msttct, is burnt instead of wood, 
of which the country is destitute.** It is probable 
that in Cliina coal was known long bi-fore it was 
familiar to the Western world. About the middle 
of the thirteenth century, a nuUe Venetian, in his 
description of China, observes, that throughout the 
province of Cathay certain black stones are du^ out 
of the mountains, which, bein^ put in the fire, burn 
like wood, and when once kindled continue' to burn 
for a Unfith of time, insomuch that, bein; lighted 
io the ereninif, the fire will burn all uight. 

We can have little hesitation in determining the 
discovery of coal to have taken place twtween the 
middle of the twelflh century and the beginning of 
the thirteenth ; and although it is perhaps six cen- 
turies and a half since this event took place in Bri- 
tain, yet it IS not more than 260 years since it has 
been commonly used as fuel, and even leas than that 
time siiiee it has been emplnyed as such in London. 
Coal btfd», or strata, He among those of grnvel. 
Mod. chalk, clay, &c., which form a great pare of 
the surface of the earth, and have been accidentally 
aecamulated during remote ages by the agency of 
moving water, similarly to those acenmulationa now 
in process of formation at the muuihs of all gtrat 
rivers, and at the bottoms of lakes and seas. When 
these strata had, by long contact and pressure, been 
oonsolidated intn a kind of indurated crust to the 
earth, this crust, by subsequent convulsioos of 
nature, of which innumerable other proofs remain, 
has been in various parts broken and heavetl up 
above the level of the sea, so as to form the greater 
part of our dry or habitable land, in some parts 
appearing as lofty mountains, in others as extended 
plains. In some parts, fracturea of the crust exhi- 
bit the edgrs of i\\e. varinu<i distinct strata, discover- 
able in a given thickness. WIten a division has 
taken place to any depth, these strata are discernible 
nnged in order above each other, nnd it may be 
presumed that at such fractures man Arst discovered 
coal and the other mineral products uf the earth. 
Before the discovery of coal mines, or a cheap 
method of working them, wood was generally used 
aa fuel in Gredt Hriuio, as it is now so geucrnlly 
used on the continent. Coal and wood are called 
carbon, and for tlieir other important ingredieut tlist 



Ayrfrn^m. which, when separated, eiisls in the fono 
of air or %hs. Tlie hydrogen is ea^ity driven off of 
voUlilizcd from rithf-r coal or wood» by heating fn 
a close place, and when caught and preserred, it 
forms the gas now employed to light the streets, h«. 
That part of coal which remains after hariog been 
subjected to thia process is called coi'e; and the 
residue of wood similarly treated is called charcoal t 
both of which substances are almnst pure carbon, 
but differing In their degrees of compactness. Thnc 
kindred natures of coal and wood are not sur'"-^'^--v 
when It is known that much of onr coal 
formed wood ; many coal mines being cviJM 
remains of antediluvian forests swept together in tiie 
i*i>urse of great and progressive terrwtrial changes, 
and afterwards consulidated to the stjte now sertu 
This fail is so well known that it is scarcely neces- 
sary to allude to it here ; and it is moreover incon- 
trovertible since the species of the plants nnd trees 
which formed these beds arc very commonly disco* 
vered in vaiious stages of their cbeniiral change, 
frequently mixed with the remains of animals which 
inhabited the earth at the same time. IrcUod ifl 
naturally ill supplied with this kind of fuel, althongb 
cotil is there in process of formation, but before lh« 
change be matured, a long series of centuries must 
work inralruUhlc rernlutinns no the surface of th« 
earth. Me allude to the jieat bogt, for prat is cont« 
only awaiting the 6nal elaborations of natarvl difr- 
mistry. (Tb A« continuedj 



Scniptvnnff in JTborf.— The following ar. • ■ 
a new process for sculpturing in wood. inv< 
Mrssrs. Prantx and Graenaker, is translateu iruui 
L& Fanal. 

In thia process, by means of which bas-rdiefa, 
and large and amall objects, are accurately sculp* 
tured, and for the application of which M. Grar- 
naker already posvessps models which admit of 
hb undertaking eitensive works, the wood em- 
ployed is burnt or converted into charcoal. TliU 
effect is obtained by means of a strong pressum ; 
for which a lever is nsed for roidtiplying the power 
five times, the action of nhich lasts about twenty 
seconds, and by an iron mould made red hot, Tha 
layer uf chorcotl formed onght not to be more than 
from two to three millimetres, and should easily sepa- 
rate on the sppUcation of a brush. The wooil ougUt 
previously to be steeped in water, and the bomin^ 
mould should act interroittingly. in ofder to allow 
the stcsm which is formed to escspc, the expanaioa 
of which might remove some pieces of the wood and 
injure the work. After burning fur twenty seconds^ 
the wood is removed from the pressure, and thrown 
into w.\ter, to stop the burning of the charcoal, and 
to facihtate its dispersion on the application of the 
brush. By repeating the operation aa many timet 
sj the depth of the mould .quires, a figure ht 
relief is obtained, which re-produces the ioapresaloo 
of the original model with accuracy and neatncM. 
The operation becomes more easy in proportion Co 
the spuuginesa of the wood ; consequently the com. 
monest woods are best adapted for sculpturing 
objects by this process. Their durability is also 
very considerably increased, and the appearance af 
the scalptures produced iu this manner from ibo 
poplar or from the chestnut tree, bears a strong re- 
semblance to the wood of an old walnut tree, and 
the effect is very pleasing, A gold medal has 
been awarded to Messrs. Graenaker and Prantc. 
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MR. CROSSES GALVANIC EXPERIMENTS. 

Mamt of our rniHcrs are ilouhtless aware that two 
or three years since, i strong commotion wn oc- 
casioned in tlie scientifif^ worM, by an account that 
Mr. Crosse liad succeeded in producing snimal life, 
by his long-continufd nnd jmwcrful galvanic ex- 
[irriments. Althdogh rhere appears but little doubt 
that tha atmost which the powder employed accom* 
plished, w.Tji nothing but the derelopmcnl of aome 
vital germ which exitited previoaely in the sab* 
stances cmployei!, yet tlie experiments nre so 
curious, and tn'lrpfndt>nt of this particular result, 
•how lo admiruble a method of making, by means 
of galvanic agency, vArioiut mineral prndncts, as 
Mr. Crosse U in the ronatant habit of doing by 
luean^ of tbc sume nppnrritn!), tbiit we imagine the 
insertion nf Mr. Crosse's own account of his ex- 
puriuienta cannot fail to gratify numbers of our 
rcadeni. The following Is therefore abridged from 
a letter sent some time since to the Electrical 
Society of Ijondoii: — 

" In the course ofmy endeavours to form artificial 
minprala by a luDi;-cuDtinucd electrir action on 
fluids, holding in solulion such substances as were 
necesHory to my purpose, I had recoume to evrry 
Tartrty of contrivance which I could think of, so 
that, on the one hand, 1 mi^ht be enabled to keep 
up a never-frtiting electriral current of greater or 
leas intensity, or qunntity, or both, as the case 
■tftrnied to require; and, on the other hand, that 
the solutions made use of, should be exposed to the 
electric action in the miuiner best calculated to 
effect tilt! object in view. Amongst other con- 
trirancea, I constructed a wooden frame, of about 
two feet in height, conitii^tii)^ of four lega procecd- 
Inj; from a ahcif at the bottom supporting another 
At the top, and containing a third In tlie middle, 
(«ecn in nrction in Fi^. 1.) Each of these shelves 
woii uboQt seven inchet square. The upper one 
wasi pierced with an aperture, in which was fixed a 
funni^l of Wedgcwood ware, within which rested a 
quart basin on a circular piece uf cAahogany placed 
within the funneL When thiii basin was tilled 
with a fluid, a strip of flannel wetted with the same, 
was Mupendrd over the edgn of the basin and in- 
side the funnel, which acting as a syphon, conveyed 
the fluid out of the hnsin, through the funnel, in 
SQCcessive drops. The middle shelf of the frame 
was likewise pierced with an aperture, in which was 
5xcd a smaller funnel of gliisa, which supported a 
pitce of somewhat [torous red oxide of iron from 
Vesuvius, immediately under the dropping of the 
upper funnel. This stone was kept constantly elec- 
tntied by means of two platina wires on either side 
of it, connected with the poles of a Voltaic battery 
of nineteen pairs uf five-inch zinc and copper single 
plates, in two porcelain troughs, the cells uf which 
were filled at first with water and I -500th part of 
hydrochloric acid, but nftrrwnrds with water alone. 
I may here state, that in alt my .subsequent experi- 
ments relative to these infects, 1 filled the cells of 
the batteriea employed with nothing bat common 
water. The lower shelf mertly supported a wide- 
mouthed bottle, to receive the drops as they fell 
from the second funnt-I. When the basin was 
nearly emptied, the fluid was poured back again 
from the bottle below into the boain above, without 
duturl'ing the positinn of the stone. It wai by 
mere chance that I selected this volcanic substance, 
cboo&ing it from its partial porosity ; nor do I be- 
iiovK that it had the hlightest effect in the production 
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of the insccta to be described. The fioiil 
1 filled the basin woa made ai follow* 

" I r«daced a piece of blnck flint to poi 
first exposed It to a red boat and qui 
water to make it friable. Of this poi 
two oonoes, and mixed them intensely • 
ounces of carbonate of polassa, exposed tin 
strong heat for fifteen minutes in a black le 
cible in an air furnace, and then poured ih 
compound on an iron plate, reduced it to 
while Rtill warm, ponred boiling water on 
kept it boiling for some minutes in a 
Tlie greater pnrt of the Eolubte glafl 
waa taken up by the water. ^ogeUwr will 
of alumina from the crtirible. I should ha 
one of silver, but had none sufBciently large 
portion uf the silicate of potassa thus fused, 
some boiling water to dilute it, and then 
added hydrochloric acid to sapersaturati 
atrangc remark woa made on this part of I 
periment at the meeting of the British Amt 
ot liUrqioal, it bring then gravely ctatvd^ 
was impossible to add an acid to a silicate of 
without precipitating the silica! This, of 
must be the case, unless the solution be diliil 
water. My object in subjecting this fluid tu 
continued electnc action through the inter 
of a porous stone, waa to form, if possible^' 
of silica at one of the poles of the battM| 
failed in aecompliihing this by those neaa 
tbe fourteenth day from the commenccmenl 
experiment, I obsenred, through a lens, a im 
whitish excrescences or nipples prqjectini 
about the middle of the electrified stone, and 
under the dropping of the fluid above. I 
eighteenth day these projections eulaiqged, an 
or eight fiUmenta, each of them longer tli 
excrescence from which it grew, made their i 
nnce on each of the nipples. On the twenty' 
day these appearances were more elevated i 
tinct, and on the twenty-atxth day each fi| 
aumed the form of a perfect insect, standlt 
on a few bristles which formed its tail. 1 
period I had no notion that these appearaac 
any other than an incipient mineral formatio 
it was not until the twenty-eighth day, ' 
plenty perceived these httle creaturet noi 
legs that I felt any surprise, and I must oi 
when this took place, I waa not a little aWe 
I endcQVOured to detach with the point of a 
one or two of them from its position on Uh 
but they immediately died, and I was obi 
wait patiently for a few days loi 
separated tbcmielvcs from the 
nliout at pleasure, although they 
Lime after their birth apparently 
In the course of a few weeks about a hni 
them made their appearance on the stone, 
served that at fi.rst eoch of them fixed Hsc 
considerable time in one spot, appearing, a 
I could judge, to feed by suction ; but wh( 
of light from the aun was directed upon it, it, 
disturbed, and removed itacif to the 
the stone. Out of about a hundred 
above five or six were bom on the sout 
stone. 1 examined some of them with the 
scope, and obwrved that tbe smaller ones aj 
to have only aix legs, but the larger ones CiJ 
•eenia that lliry are of tlie genus Acanu, I 
apedca not hitlierto observed. I have ha 
separate formations of aimLlar insecta at 
times, from freab portions of the 
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^pftTftUu. As I eonBidored the result of 
Dcnl rather estrmurdiaary, I made >ome 
tdj «rc|tuintcd with it, fttnongBt whom 
> higtJy ^icntific gentlemen, uul they 
reiTctl the inwct in various suites. 
I nntr tentvnd an opinion a$ to tkt eauH 
ik, ftod for a very good reason — I waa un- 
$. ooe. The most simple Bolation of the 
kioh occurred to lue, was, tliat ihcj arose 
tposiCed by inserts floating in the ntmos- 
that they might potiiibly be hxtcliecl by 
I action. Slill I could not imagine that 
Bald shoot out fiUmeots, and that thoac 
K)*ild become bristle* ; and inoreorer, I 
IflCect, on the closest examinadon, any 
' K aheli. Agaiu, we have no rii(ht to 
1 electric action is neceuary to vitality, 
, fiict fihali have been most distinctly 
■■ next imagined, aa otbera have done, 
Dtght have originated from the water, 
quently mode a close eiamiaatioa of 
idred veascla, filled with the ume water 
ib held in solution the lilicute of potsssa, 
ke nmm, which vesaeli constituted the 
tl^ Voltaic battery, c<od without odd. 
tbrM vesaels coold I penieive the trace 
t of that description, i likewise clusely 
^ crevices and most dusty parts of the 
I no better success. In the course of 
mbm, indeed, these insects so increased, 
Ibey were stront^ enough to leave their 
birth-place, they issued out in different 
X suppose, in (juest of food ; but they 
■ddlod together under a card or piece of 
rir ndghbonrbood, b« if to avoid light 
Mm. In the course of my expcrimrnts 
' BMtten, 1 6tled a glass basin with a 
d solution uf silicate of potaisa without 
I middle of which I placed a piece of 
in this neighbourhood for domestic por- 
consitfUn^ mostly of silica. Two wires 
eonnected either end of the brick with 
(f a Voltaic bottery of sixty-three pairs 
^each about two inches square. After 
IXu* action, silica in a gelatinous state 
JDme quantity round the bottom uf the 
fti the solution evaporated, 1 replaced it 
rijtions, so that the ouUide of the glass 
[ constantly wet by repeated overfloHioji^, 
kne, conatautly Uectnlied. On thin out* 
Has on the edge of the fluid within, I 
rorived the well-known whitish cscres- 
its projecting hiamentj. In the course 

E increased in number, and as chcy suc- 
rit into life, the whole table on which 
lu stood, at lost was covered witti simi- 
I which hid tbemsclvea wherever Uiey 
I shelter. Some of thrm were of ditfer. 
bert being a considerable dilTeri'uct In 
t between the larger and sinallt-T ; and 
plainly perceptible to the nuked t-yc as 
If crawled from one spot to another. I 
pmined the table with a lens, but could 
p rach excrescence as tliat which muks 
ptnt state, on any part of it. White thcso 
taking place in my electrical room, si- 
oaa were makinj; theu* appearnuL-e in 
, distant from the former. 1 had here 
table Ibrcc Voltaic batteries uncuti- 
cach other. Tlie Arst consisted of 
of two-inch plutes, between the poles 
)tUccU a gUu cylinder tilled with a 



coDcentrated solution of silicate of potassa, in 
which was suspended a pieov uf clay alate by two 
platioa wires connected w'lh either pole of tba 
buttery. A piece of paper was placed on Lho top of 
the cylinder to keep out the dnst. After many 
months' action, gelatlnona silica in various forms 
was electrically attracted to the alate, which it 
coated in rntber a eingnlar manner, untu^cessary 
here to describe. In the course of time I observed 
similar injects in their incipient state forming 
around the edge of the dnid wHhin the jar, whicli, 
when perfect, crawled about the inner surfscc uf 
the paper with great activity. The second battery 
consisted of twenty pairs of cylinders, each equal 
to a four-inch plate. Between tliu poli?i of this I 
interposed a series of seven glass cylinders, filled 
with the following concentrated solutions : — f , Ni- 
trate of copper: 2. Sub-carbonate of potassa t 
3. Sul]>hate of copper : -I. Green sulplwte of iron : 
5. Sulphate of zino : 6. Water acidified with a 
minute ]iortioQ of liydroctiluria acid : 7. Water 
poured on powdered metallic arsenic, resting on a 
copper cup. connected with the positive pole of the 
battery. All thetie cytinfhTa were electiicially united 
together by arcs of sheet copper, to Uint the 
same electric current passed Umiu((h the whule of 
thcin. 

" After many months' sctlon, and consequent for- 
mation of certain crystalline matters, which it is 
not my object here to notice, I observed similar ex- 
crescences witb those before described at the edi;o 
of the Auid In every one uf the cylinders, excepting 
Uic two which conLiiued the curhunato of patiuss, 
and the metallic arsenic ; and in due lime a hofit of 
innecCs made their ap|>earance. It was curious to 
observe the erystalliscd nitrate and sulphate of 
copper, which formed by slow evspuration at the 
td^e of the rt^pective solutions, dotted here and 
there with these hairy excrescences. At the fuot 
of each of the cylinders 1 had placed a paper ticket 
upon the table, and on lifting thrm up I found a 
little colony of insecta under each, but no appear- 
ance whatever of their having hern bom under their 
rcs|)rctive papers, or on any part of the tabic, lite 
third battery consisted of twenty pairs of cylinders, 
each equal to a three-inch plate. Between the ]>olea 
of this I interposed likewise a series of six ghua 
cylinders, filled with various solutions, in only one 
of wbioh I obtained tlie insect. This contained a 
concentrated solution of silicate of potassa. A 
bent iron wire, one-6fth of an inch in dismcter. In 
the form of an inverted aypbon, was plunged some 
inches into this solution, and connected it with the 
positive pole, whilst a small coil of fine silver wire 
jiiiiied it with the negative. This instrument is re- 
presented in Fig. 2. 

" I have obtained the insects on a bare platioa wire 
plunged into duo-silicic acid, one inch belnw the 
surface of the fluid at the negative pole uf a itmall 
battery of two-inch plates in cells filled with water. 
This is a somewhat singolar fluid for these insects 
to breed in, who seem to have a flinty taste, although 
(hey are by no mean^ confined to silicioos lluidg. 
TliiB fluo-silicio acid was procured from Ixindon 
some time since, and couaerjaently nisdi; of London 
water ; so that the idea uf their being natives of 
the Droomficld water is quite set aside by this re- 
sult. The apparatus was arranged os follows : — 
Fig. 3, a glaas basin (a pint oncj partly filled with 
fluu-eilicic acid to the level .\. D, a small porous 
pan, made of tlie same mtteriaU as a garden pot, 
portly filled with the samu acid lu ibu Icvd il, iriUk 
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■n earthen cover, C, placed apon U. to keep oat 
the li^lit, dust, 8cc. D» k pUtias wire connected 
with the positlTe pole of the battery, with the other 
end plunged into the acid in the pan, sad twisted 
Touiid a piece of common qaartx ; on which qnaru, 
«Aer miuiy months' action, are forming singtilarly 
bsantiful and perfectly -formed crystalu of a trans- 
parent aubstance, not yet analyzed, as they are still 
growing. Theae crystals are of the roodificatton 
of the cube, and are of twelre or fourteen udes. 
The platioa wire poaaea ander the cover of the pan. 
B, a platina wire connected with the negative pole 
of the same battery, with tlie other end dipping 
Into the basin, an inch or two below the fluid; and, 
U wpU as the other, twisted round a piece of qaartz. 
By this arrangement it is evident that the electric 
llaid enters the porous pan by the wire D, perco- 
lates the pan, and possea out by the wire E. It is 
now upwards of six or eight months (I cannot nt 
this moment put my faanil on the memurandum of 
the date) since this apparatus has lieen in actiour 
end though I have occasionally lifted out the wirca 
to examine them by a lens, yet it was not till the 
other day that I perceived any insect, and there 
are now three of the ssme insects, in their incipirnt 
state, appearing on the naked platina wire at the 
bottom of the quarts in the glast b<uin at the ntga- 
tiv€ pole. These insects are very perceptible and 
miy be represented thus: (magnified,) Fig. 4, A, 
the platina wire ; li, tlie quartz ; C, the incipient 
(nsccta. It should be observed that the glass basin, 
Fig. 3, has always been loosely covered with paper. 
The incipient appearance of the insect has already 
been described. Tlie filainuita which project are 
in course of time seen to move, before the per> 
feet insect detaches il&elf from its birth-pluce. 
Fig. 5, shows tlie insects in their various states, 
magnified." 



FOSSIL INFUSORIA. 

7b the Editor. 

Sir.— Ilaving teen the accuunta in various period- 
icals of the fossil infusoria diAcovered by Profesaor 
Ebrenberg, I procured some of the Berg-meM of 
Sweden, and was very much delighted at vicuring, 
under the microscope, the different shells of which 
it is eomposed. 1 gave a slider, containing some of 
it in Canada balsam, to a particular friend, who is 
a great lover of the microscope, and he shortly 
after informed me that hr had seen a shell, (similir 
to the large kind found in the Berg-mebl.) in some 
water which heliad token from the spring ditch from 
which the town is supplied with br&h water ; he 
followed up his investigation, and discovered two 
or three more of the same kind of phello. We 
thought at first that as the water Rowed from the 
chalk mills in the neighhcnrhood, the shells were 
from that deposit, bat furtlier examination of the 
mud taken from the bottom of the ditch enabled us 
to find a great variety of the sbclU, containing the 
living animals, some of them being rather active, 
but the generality of them are slaggish and very 
slow in thdr movements. 

X have at present several kinds preserved in 
Canada balsam, and very beautiful objects tliey are. 
If you feel interested in tliese minute beauties of 
creation, I shall feel pleasure In sending you 
•peciraens, and if you think any notice of them 
worthy a place in your valuable magaxlne, it pro- 
baMy may be tho means of iliawiog more attention 



to these interesting little creatana, aa I have no 
doubt but there are some species of them in every 
brook ; although different localities may bare pcrs- 
liar kinds, and I sincerely wiih every lover of the 
microscope may derive as much pleasure from (heir 
exsminstion as I have done. 

lluU. J-'elrmary )i6. lt«4t. aOBKRT HABKISOX. 

The accompanying ia a sketch of some of tbciD^ 
A appears to be identical with one found in the 
Be^-mehl, but we have tbem olive in plenty. B, 
abnodant. C, rather scarce. D, abundant alrir. 
E, aeveral. V, alive bnt not so plentiful as D. G, 
abundant, a as seen on its edge, ^ laid fiat. U, 
same as in Bcrg.mehl. I, alive in aUuudaoce, and 
very active. K, very minute, and not many ot tbctt 
found as yet. This wilt, perhaps, serve to give joo 
some idea of the kind of shells we pnnciei for iht 
figures s«e fjont page. 

ON THE PROBABLE DURATION OF TUB 
PRESENT SUPPLY OP CO.VL. 
(Renmed from page 392, and eonciud^.J 
PBRnArs the simplest method of discovenng tha 
respective powers of the ordloary descriptions <4 
fuel, is by testing them with ice ; thns— 

lib of good cool Liquifies of ice . . 90 Iht* 
„ coke ....... 95 M 

„ wood charcoal .... 94 ^ 

„ wood ... r ... 52 „ 

n peat 19 „ 

„ ^ hydrogen gaa . . , . 370 ^ 
The qualities of cool depend upon its proportioiH 
of the common components carbon, hydrogen* wbA 
earthy impurities totally incombustible. WhUi 
some kinds of coil contain Dearly one-third of their 
weight of hydrogen, others do not possess a fiftieth; 
but almost every quality is mora or less Toloable 
for some among the many pnrpoaea to which U is 
now applicable. The kinds of cool containing the 
greatest proportion of hydrogen, are those most 
preferred for fuel in private houses, since they bum 
with a bright and cheerful flame. Some of the 
Welkh and Scotch coal will only bum when in lar^ 
heaps, or mixed with more inflammable cool ; their 
proportion of hydrogen being so small that they aro 
conHumed almost without flame ; hence the term 
l/Imd, aa applied to some of the Scotch eoaL 
'When flaming coal is burned where a sufficiency of 
oxygen cannot pass through, or enter above tlMftret 
to combine with and cmiaume the hydrogen at Cut 
as it riscd, a dense smoke is given out, consisting 
of hyurogen and carbon. The property of emitting 
litUe smoke gives value to the Welsh cool fur the 
use of breweries and manufoetoriea in crowded dis- 
tricts, where smoke would be a nuisance. 

Although London now derives a partial anjiply of 
coal from other sources, the principal demand is »ttU 
mode upon the great northern stores, and it is 
highly probable that as railroads multiply, this de* 
mand will be increased. But, besides these vols* 
able and extensive strata, Cumberland abounds wttk 
coal ; it is aUo extensively wrought in StatTordshlfih 
Derbyshire. Lnncoshire, Yorkshire, LcicestersbirVi 
WarwicikShire, South Wales. &c. ; and in Sootknd 
it is found in the Lothians, Lanarkshire, Kenfrvw- 
shire, Ayrshire, and other counties ; but in IreUad 
it is ttoth deficient in quantity and inferior in i^uaU^ 
to that of Great Britain. 

When it is remembered tliat a number of people, 
to an amount apprnnching 200, IMM), are etnpWyad 
ill (liis trsdc, and iha^ this tr^dc in so maiij uf iU 



MAGAZINE OF SCIENCE. 



397 



beahno cooCribaces lo mucU to the profperitj of 
Iku cuautry, it cannot but present a lubjcct of ia- 
Icur i&ttirait to every one of its refleotixig iohmbt- 
tant«. FronilheeTidenc«ofMr.UudtIle,Df WaUwatl, 
oBcrvd to a committee of the Hoiue of LordB, we 
B»«kc the following extract, which shows the namber 
cf p«rw)nc employed in the northern coaldiBthct. 
•■ I liuld ft i*Bper in my band etatiiig the namber 
oi ^ir(>|tlt.* enpluyeii in the conl trade in each tlcpnrt- 
BinU. 1 wonld bc^ to observe that the returns 
from the Tyne are oflictol documentu ; from the 
Wr&r I hare no returns, but it is by an approximate 
tol>:uiiiiiQn. The number of persons employed un- 
d4T];(<Miiid on tlio Tyne is, men, 4,9^7; boys, 
3,^31 ; logecber, 8,491 : aboreground, men, 2.745; 
boy», ilHi total, 3,4ti3 : makinf; the total employed 
la awl aboat the mines U,'J54, which in round 
BtuBbcn I call 12,000, because I am very sore that 
there were some omissions in the returns. On the 
xlvcr Wear I coacetva that there are 9,000 employed ; 
msktni; 'il.uOO employed in digging the cost, and 
■trlivrrtng tt to the ships on the two rivers. From 
the best c«lcuUtion9 that 1 bave been able to make, 
It woald appear thst, avenging the coasting vessels 
tjuteury coals sttbe size of 220 London cbaldronn 
tmA Taasel» there wonld be 1,400 vessels, which 
vooM require l&,000 seamen and boys. I have 
tnadfT a summary. There are, seamen, l^.OftO; 
pilinm, ftnd above ground people employed at the 
OuUisries, 21,000; keeluieii, coal hoatiiitrii, caiters 
aoU trimmers, 2.000 ; making the total number cm- 

tloyrd in what I call the northern coal trade, 3^^,000. 
II London, whipperSt lightermen, 9iC., 5,000 ; 
Acton, igeots, ^c, aa the Coal Exchange) 2,500 ; 
7,500 in London — in all, making the grand 
in the bortb country and London departments 
I trade, 4j,&00, This, of course, does not in- 
the persons employed at the ontports in dis- 
CkarglBg ttw ships there/' 

We have »o means of arriving Lt anything like 
■o txact estimate of the number of persons em- 
■loyvd in the other breocbes of tbe coal trade, but 
■ ve consider the above pro|H)rtions with regard to 
llw prabablv estimate of tlie entire consumptiort, 
tike total mast &U somewhere between 150,0WJ and 

itto.ooo. 

Rr>;arding the probable duration of the current 
sn^^ply, a report wos some years ago Isld before a 
committee of the lluuiie of Lords by Mr. Tnylor. 
already mcntinned. It is therein staled that the 
eoal fields of Durham and Northumberland have 
CDUsisixrd of h:17 s<|uare miles, 105 of which have 
beru worked, leaving yet STailablc. in this district 
•lone. 732 kC|uan: miles. This genttemanestimBtes 
tbe workable cool strata at an average thickness of 
twelve feeti according to which calrulaticm the oon- 
tvnta of one square mile will be r2,3U0,000 tons, 
And of 732 n\uwe miles, 9,069,480,000 tons. For 
tmall coal, under ground casualties, such as dykes, 
Jat., deduct onc-Uurd — 

9.069,480,000 

3,023.160,000 



6,046,320,000 
and this remainder, cootinaes the same report, 
*' is adequate to supply the current annual draught 
from Newcastle, SnnderUnd, Blyth, Stockton, &c.. 
0(3.500,000 tuns for a period of 1,727 years." 
U'itb respect to Wales, tlic stores of coal and iron- 
•ttfoe deposited there are as yet mio)>cued. It 
kaa been stated that the Welsh coal-fields extend 
over 1^00 aqoare miles, and that there irc 23 beds 



of workable coal, having an average tlm'kneas of 
95 feet. Each sere will yield lUU.OOU tons, being 
at tbe rate of 65.000,000 tons per square-mile. U 
from this we deduct onc-hnlf for wusir, nwl the 
minor extent of the upper beds, this wilt stford a 
supply of coal equal tu 32,000,000 torm per srpinre 
mile. Let it be conceded that 5,000,000 equal one- 
third of the total consumption in Eogland, and cot-h 
square mile of tlie Welsh coal held will mi^rt a 
proportionable coosamption. of a hundred years ; 
and as thrro ore from 1,000 to 1,200 iquorc miles 
in this coal district, it would soppfy England witli 
coal for 2,000 yeurs after all our English coal-mines 
were eibansted. !t is, therefore, absurd to gn)a»d 
restrirlion to this trade on tbe plea of an appre- 
hended exhaustion of the supply. 

Much of tbe high price ol fuel in London is com- 
monly, but erroneously, attributed lo what is called 
the northern **coal monopoly," atthougli fur e i- 
clusive dealing in coal there is neither liiw nur reu- 
son, and this high pric^: will, upon inquiry, be found 
to be an accumulation of imposts. Inalowl of the 
business of coal-mintng being, generally speaking, 
an advonCageona one, it is distinctly the nvnrse. 
Sometimes, ludord, large fortnncs, under certain 
cifcumstunces, liave been realised by individuals and 
corapanir:^, but these are rare instances. The opening 
of a mme is a moat eipenaive and hazardous under- 
taking, and one even of unccruin resuUs, for cuL 
Ucries are exposed tn accidents against which no 
caution con avail. The chances of explosion «r« 
now, it is true, diminished, since tbe introduction 
of Sir H. Davy's lamp, but for which many work- 
ings must have been abandoned ; but explosions arc 
not the only dangrrs to be apprehended, for mines 
ore liable to be destroyed by inundations from old 
workings — irruptions of water through fi6f;ures 
which csnnot be gunrdcd against, because tbey are 
rarely to be dlscoTcred. In Mr. Buddie's first re- 
port to the Hou«« of Lords, to the question, "Mltat 
Itave tbe coal-owners on tbe Tyne and \^'ear gene- 
rally made on the capital employed ?** he rephed, 
" liy no means ten per cent, at simple interest, 
without allowing any cjLtra interest lor the redemp- 
tion of capital." 



VARNISH. 
(OiMtted in previous Popart,) 

The rat-nuA qf M'atin./or ffi/ded articlt$,—Gnm 
lac, in grain. 125 parts; gamboge, 125; diagm's 
blood, 125 ; annolto, 125 ; saffron, 32. Each lesin 
must be dissolved in 1000 parts by mesaurc, of al- 
cohol of 90 per cent. ; two seporate linclurc* mttkC 
be made with the dragon's blood aud annotto, in 
1000 parts of such alcohol ; ond a proper pro- 
portion of each should be iiddcd to the variii&h, ac- 
cording to tbe shade of golden color wanted. 

For fixing engravings or lilhograpbs upon wood, 
a varnish called tnordant is used in France, which 
differs from others chiefly in containing more Venice 
turpentine, tomske it sticky; itcoiisisUof*andarach 
250 parts ; m8^tic in trsr*, 64 j rosin, l2:i ; Venice 
turpentine, 250 ; alcohol, IOi)0 parts by measure. 

MUk of K-oj-, is a valuable varnish, which mar 
be prepared as follows :— Melt in a porcelain cap- 
aule a certain quantity of white wax, and add to it 
while in fusion, an equal quantity of npirU of wine' 
of sp. gr. 0-830; stir the mixture, and pour it upon 
a large porphyry slab. The granular mass is to be 
converted into a paste by the mnllcr, with the ad- 
dition, from time to time of little alcohol J and 
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u soon OS it appetrs to be smooth and homogeaeanff, 
walur is lu be iotruUnced in amall (|tuiititiea aac- 
ccnaiveljr, to the amount of four timea the weight of 
the wu. This emaWioD is to be then paieed through 
cenvu, in order to aeparate such paiticlet as may 
be Imperfecily incorporated. 

The milk 0/ wajt, thus prepared, may be apread 
wiUi a tmooth bru&h upon the surface of a paiDtin;. 
allowed to dry, and then fn»od by parsing a hot iron 
(salamander) over iti sarfoce. When cold, U in to 
be rubbed with a linen cloth to bring out the lustre. 
It is to the unchuufictible quality of an encauatic of 
this nitture, that the ancient pntutinga upon the 
vratla of llcrcuUncuin and Pumpeii owe their fn»b< 
ness at the present day. 

tttur^ Japan, U made by putdn; into the tet-pot 
m pounds of Naplea, or any other of the foreign 
upbaltunu, (except the Ei;y]Jtian.) A& soon a« it 
is mettcd, pour in 10 pdlons uf raw linseed uil ; 
keep a motlerate (ire. and fuse 8 pounds of dark 
gum aiiimiJ in tliv gum-pot ; mix it with 2 gallons 
of hot oil, and pour tt into the set-pot. Afterwards 
fuse 1 pounds of dark or sea amber lu the 1 gallon 
iroQ pot ; keep ftlirriug it while fuaing ; aud when- 
ever it appears to be overheated, and rising too 
hi|[b in tlie pot, lift it from the fire fur. a few 
iiiiuutr.ii. When it appenrs comphlt-Iy fused, miji 
in 2 gnllons oC hot oil, and pour the mixture into 
the set-pot ; continue the boiling for 3 hours 
longer, and during that time introdace the same 
ijujtntity of driers as before directed: draw ont the 
fire, and let it remain until morning; then boil it 
until it rulls hard, as before directed : learc it to 
Ol»oI, and afterwards mil with turpentine. 

B<Mt BntntiPtck Black.— \jx an iron put, over a 
slow Are, boil '15 pounds of foreign asphaltum, for 
at least B hours ; and during the same time boil in 
another iron pot 6 gallons of oU which hR6 been pre- 
\iutuly boiled. Duriuff the boiling of the 6 galluiis, 
introduce 6 pounds of litharge gradually, and boil 
until it fetsJs Btriiigy between the Angers ; then ladle 
or pour it into the pot containing the boiling af- 
phaltum. Let the mixture boil until, upon trial, 
it will roll into hard pills 1 then lei it cool, and mix 
it with 23 gallons of turpentine, or UDtil it Is of • 
proper coosislence. 

Irttn-tpork Black. ^V\xi -18 pounds of foreign aa- 
pbaltam into an iron pot, and boil for 4 hours. 
I>(inng the firtit 2 hours, introduce 7 pounds of 
Uchargc, 3 poumls of dried copperas, and 10 gal- 
lons of builed uil ; add 1 ei]t;ht>pound run of dark 
gum, witlt 2 gitllons of hut oil. After pouring the 
oil and gum, cmttiuue the boiling 2 hours, or until 
tt will roll into hard pills like japan. When cool, 
thin it otr with 30 gallons of turpentine, or until it is 
uf a proper conaiiitence. This varnish Is intended 
fur blacking the iron-work of coaches and other 
cnrriitcs. ?4o. 

A Cheap Hrtiunrick Wnck. — Put 28 pounds of 
common blark pitch, and 28 pounds of common 
asphaltum made from ^as tar, into an iron pot ; 
boil bntli fur 8 or 10 houra, which will evaporate 
the goe nod moisture ; let it stand all ni^ht, and 
early oej:t morning, as soon as it boils, put in 8 git- 
ions of boiled oil ; then introduce, gradually, 10 
pounds of red lead, and 10 pounds uf litharge, and 
boil for ^ hours, or until it will roll very bard. 
When ready for inising. Introduce 20 gallons of 
turpentine, or more, until of a proper consistenec. 
Thu is inteuded for engineers, founders, iron- 
mongers. &c. ; it will dry in half an hour, or leas, 
tf jiroyeriy boiled. 



Axioma ttbterttd in the Making 9/ Copol Vmrm 
nuAef.— The more miuut«Iy the gum is ran, or 
fused, the greater the quantity, and the atroager 
the produce. The more regular and longer thu Ijoil- 
ing of the oil and gum together is continued, the 
more fluid or free the TiraUh will citcud on what- 
ever it is apphed to. When the mixture of od and 
gum is too suddenly brought to iferiiig by too strong 
a heat, the vamiah requiiea more than its jut pr9> 
portion of turpentine to thin it, wbeneby ittoUy ao4 
gummy qnaiity is reduced, which rcoden it less da<> 
rable; neither will it llow so well in laying on* 
The greater proportion of oil there ia osed in rar- 
nishes, the less they are liable to crack, becaoM tbo 
tougher and softer they, are. By increasiog th« 
proportion of gum in vamishet, the thicker wiU ho 
the stratum, the firmer they will set solid, and tho 
quicker they will dry. When Tamishea are qnito 
Dcw made, and must be sent out for use before tbey^ 
are of sufficient age, they most always be left thidcer 
than if they were to be ke]>t the proper time. Var- 
niiih made from African copal alone poaseases tho 
must elasticity and transparency. Too moch driar* 
in varnish render it opaque and unfit for d«lic*t« 
colors. Copperas does not combine with varnJA^ 
but only hardens it. Sugar f^lead does not comfalac 
with varniiih. Turpentine improres by age ; muI 
varnish by being kept in a warm place. A1' »<>»-<i 
or oil vamikhcs require age before they are - 

Coneitidint; 06»ervatiotu. — AU body t 
are intended and ought to have 1 \ lbs. of gnu !» 
cnch gallon of varnish, when tlie viirnish is stralao& 
uif, and cold ; but as the thinning up, or quaatfly 
of turpentine required to bring it to its proper cob* 
sisteuce, depends very much upon the degreo 9$ 
boiling tlie varnish has underguoe, therefore, whmt 
the gum and oil are very strongly boiled tofother^ 
a pot of 20 gallons will require perhaps 3 gallons 
above the regular proportionate quantity ; and it 
mixing tlie turpentine is commenced loo soon, and 
the pot uul sufHciently cool, there will be frequentl]^ 
above a gallon and a half of turpentine loot fa^ 
evapnration. 

All carringe, wainscot, and mahogany Tonittk 
ought to have fully 1 pound of gum for each galloo^ 
when fitraioed and cold ; and should one |H>t reqadiv 
more than its proportion of lurftentine, the FoUov- 
ing pot can easily be left not quite strongly boiled | 
then it will require less turpentine to thin it up. 

Gold sizes, whether pale or dark, ought to havo 
fully half a pound of good gum copal tu each gal- 
lon, when it is finit^ied : and the best black jsprar 
to have half a pound of good gum, or upwardOp 
besides the qoautity of asphaltum. 

FIREWORKS. ^ 

(Hesumudjrom page 284, and concluded,) 

Ger6e$. — This is a species of firework w)Udl« 
from a cylindrical case, throws np a InmUtoos «■! 
sparkling jet of fire, which from its partial resem- 
blance of a watcr-s|>out, the French have giica ibt 
appellation of gerbe. 

Gerbca consist of a strong cylindrical case* madv 
of thick paper or paate-board, and filled with 
brilliant composition, and sometlraes with stars or 
bolts placed nt small distances, eo that the compo- 
sition and bails arc introduced alternately ; imme* 
diatcly below each ball is placed a little grsincd 
powder. This last kind of gerbes are mop.- properif 
cAlIcd Romnn candles. Gerhea are sonti^Litutrs mad^ 
wliully cyliadricttlr vad MmuliiMS with a toof 
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rk ; ihareMona for making them with n 
deduced from nither phUosopbieal coosi- 
dg»tfon> : when fired thry exert great force on all 
p%ti» of the ctuie, eypecUlly at ttie mouth, from 
whKh it pnxred* with great Telocity •, the reafons 
tKerefore (iz-Huced for makinji; them with a long neck 
■If — finX, tli'it the pirtick*! of iron, which enter 
into thfir (Y'tiipo^Mirtfj, will hsTC more time to be 
4icsi^(l, hy mei^tinc: with greater resistnnre in getting 
<mt tJiati with ■ short neck, wtiich would be burnt 
Ion wid(* before the charge be consumed, and gpoll 
lb« vffvGt; lecoodly, that with long necks the Stan 
VrQl be thrown to a greater height, and will not 
fcU befbre they arc spent or spread too much ; but 
when made to perfection, will rise and spread in 
«ach a manner n^ to represent pretty exactly the 
Inrm of a whest-iheaf. 

The diameter of gerbes Is generally estimated by 
the wHgbt of a leaden ball, which the caw is capable 
of reeririog ; thus we say, gerbra of eight oniiceg, 
of one pound. Ac. Their length from the bottom 
•o the top of the ncrk should b^ ahnut six diameters, 
th« neck being about one-sixth dinmeter, nml thrce- 
fonrtliB diameter long. They are filled in two ways, 
■ORording aa ihey have a neck, or arc wholly 
cytindrical ; the cases of the litter kind are closed 
below, and are filled like those of serpents, bat the 
composition must be put in by smnU qaantiiics, and 
ntmroed very hard ; cases with necks are Hl]e<l from 
the bottom, but yon must be carsful, before you 
commence ramming, to plug up Ibe aperture of the 
neck with a piece of wood fitted to its diameter, for 
If thXM is not doae, the composition will full into the 
9ttk, and leave a racancy in the case, which will 
Mnse it to burst as soon as tlic Are arrives at that 
fvt of it. 

Yon moat observe too, thnt the first ramming or 
two be of tome weaker composition than the body 
of ihr case. When filled the ping must be removed, 
Mid. tha neck filled with some slow charge, and 
c«]tped with touch paper ; a foot of wood is after- 
wartU to be fixed to the gerbe and well secured, 
tiAcr by a cylinder fixed to the outside of the case, 
•r by faaving in it a hole, into which the case may 
fa* nsrrted; when either of these methods Is 
employed, the foot must be hrmly attached. 

Sometimes sparks are introduced during the 
fiUing of the cases, but tn this case spedsl care 
inust be taken that tht!y are not broken by hard 
rsmmtng ; their number should be regulated by the 
a4ze of the cose, and when carefully used, they 
produce a pleasing effect, but they arc most adapted 
lo BUt'h K^rbcs OS arc wholly cylinilrical. 

The following method of finding the interior 
diameter of gerbes is generally employed: supposing 
tiieeflfcrior diameter of the case at bottom, which 
b nanally made somewhat larger than tha top, to be 
four inches, then by taking two-foorths for the sides 
of the cjue, there will remsin two inches for the 
bore, which will be a tolerable good size, and from 
the mles given for the hright the same will be about 
24 inches to the top of the neck. 

In ramming large gerbes an eitemal mould will 
not be requisite, the cases being sufficiently strong 
tOfupport th^piselves. 

Smcit Crrie*.— These are frequently called white 
fountains ; they differ but little, when used as gerbes, 
from the foregoing ; Ihey arc mailc of four, eight, 
or twelve ounce csscii. of any length, pasted and 
made very strong; before they arc filled, drive in 
aboBt ODC diameter of their orifice hi|h some good 
itiff clay, lad when the caie is filled, bore through 



the centre of the clay to the corapotitton a vent- 
hole of comtDon proportion, which must be primed 
and capped as before. 

These cases are aometimei filled with Chineao 
fire; in this cose the clay must not be used, bvt 
filled the same an cylindrical cases, end footed and 
primed in the same manner. The corapoiltton fit 
for them is meal-powder, 1 ^ lb. ; iron sand, 5 ozs. 
Roman Candles. — Roman candles are constructed 
nearly after the manner of gerbes ; their cases are 
nnade perfectly cylindrical, as above described, 
and between the layers of composition, are inter- 
posed hnlls, or stars, which arc prepared as di- 
rected for rocketa, but larger and rolled round by 
the fingers. In filling and ramming Roman can* 
dies, especial care must be taken that the start 
are not broken in the operntion. When Uie 
cases have been properly rolled and dried, and their 
bottoms firmly secured by tying them with some 
strong twine, it is best, previous to putting in the 
comp>osition, to ram a little dry clay, which will fill 
np the hollow, and leave a better bottom to the 
case. This being properly done, put in a small 
cpiantity of com powder, and over this a small 
piece of paper, just to prevent the composition from 
miTing with the powder ; then as much of the com- 
position is to be pnt in as will, when rammed hard 
down, fill the case about one-sixth of its height; 
then over this a smnlt piece of paper, (covering 
nbout two-thirds of the diameter,) as before, then a 
little com powder, and upon that a ball is to be 
placed, observing to let the ball be somewhat lest 
than the diameter of the case. Over this first ball 
more of the composition is to be introduced, and 
pressed lightly dovm, till the case is about one- 
third full, when it may be mmmefl, but with some 
gentle strokes, lest the ball is broken by it ; then a 
piece of paper, a little com powder, and upon it 
another ball, as before ; so that the cose after this 
Tnanncr will contain five or six balls with regular 
beds of composition between them, and have about 
the same length of composition above the higbeat 
ball. When the case is thus filled, it is to be capped 
with touch-paper by pasting it round the orifice, 
and a little priming of mealed powder being added, 
the piece la rendered complete. 

In regard to the stars or baits, it ia best that (heir 
form be flat and circular, or even square, rather than 
sphericnl, as they will be less liable to be injured in 
the filling ; they should also be somewhat differvnt 
in size, which is found to add much to their effect ; 
that is, let the first star be about two-thirds the 
diameter of the CAse, let the nejtt be a little Uirger, 
and so on increattng to the fourth, fifth, orslitlH 
which last should fit tight into the case. 

Observe also to let the quantity of powder at the 
bottom of each ball increase as Uie bolls increase 
in diameter, or as they come nearer the top «*f the 
case ; not on account of the additional weight of 
the ball, but, as on those balls situate near the top, 
the force of the powder ecaacs to act on the bsll, 
sooner than on those situate lower ia the caae. 
consequently the force to throw the hall to the same 
distance most increase proportion ably ; another 
reason for decreasing the quantity of powder tovrsnls 
the bottom is, that the same quantity used with the 
bottom as with the top boll, would cause the ease 
to hurst, snd destroy all the effect which they ars 
intended to produce. 

The composition for filling is, mealed powder 
half ft poand, saltpetre tno pounds and a half, sul- 
phur hinlf a pound, glass dust half a pound. 
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Poti det BrtHi. — TUcM arc Urg-c piper cylinders, 
filled with powder, aUrs, aparlca, &c. Tbey are 
genenlly mode of pacte^board, and about four 
diaroetera long ; the/ shoald be cboaked at one end 
like common caaea. Thcj are generally exhibited 
in namberi, fixed on a plank of lorae kind, in Che 
foUowiag manner : on the under aide of your plank, 
make as many groores oa you intend to have rows 
of pots, then at a Littlo distance from each otberi 
and exactly orer the groove^, fix aa many pegi , 
alwut three-fourths of one diameter high ; then 
through the centre of each peg bore a hole down to 
the groove at bottom, and on every peg fix and 
glue a {>ot, the mouth of which mutt lit tight un 
^e peg; then through all the boles run a quick- 
match, one end of which must go into the pot, and 
the other into the groove, which must faavo a 
match Uid in it from end to end, and covered with 
paper, so that when lighted at one end it may 
diachargc the whulc instantaneoiuly. In o&ch pot 
put about one ounce of mealed and com powder ; 
then put in some stars, and in others rain, anakca, 
aerpenta, crackers, sparks, Sec, When they are load- 
ed, aecnro their mouths by putting paper orer each. 

When fired in considerable nombers, these pots 
des bi'ins, from th^ir oiTurding so great a variety of 
fires, produce a most pleaBing exhibition. 

Chintte /oun/tf/n.— Provide a piece of dry wood, 
about aia or aeveo feet long, and about two and a 
half inches aqnare ; at the distance of sixteen inches 
from the top of this piece, (supposing it be seven 
leet long, and fixed perpendicular,) most be fixed 
« shelf, sixteen inches long, and in width about 
two and a half inches, and in thickness abont three- 
qoartera. Below this ahclf must be fixed three or 
four other ihelves of the same width and thickness, 
but ia length increasing eight inches successively as 
they go towarda the bottom. They must be fixed 
the same distance from each other as the first one 
from the top. 

Now on the top of the post, insert (into a bole 
of proper dimensions) a gerbe, or fire-pamp ; on 
the first shrlf insert after the aame manner two 
gerbes, on the second three, on the third four, on 
the fourth five, and on tlic bottom shelf six; they 
must be so placed, that the next above stand exactly 
over tho iotervola of those below. The gerbes 
should be placed so thut their mouths incline a little 
forwards ; if this he not done, the stars thrown out 
of the cases will strike against the shelf above, and 
produce but little of tliot clTect, which, when pro- 
perly arranged, renders them so beautiful. 

A proper connection mujit be formed with your 
leaders, between the dilferent cases; beginning at 
the top, and carrying it downward to every one of 
them. The top one is to be lighted first. 

Pyramidi of Flotcerpottt, or of Minet, — In 
general construction, this article Is exactly simitar 
to ttie one just described; but in place of gerbes, 
or fire-pumps, it is loaded witli mortars, filled with 
aerpents, crackers, 8m:. and having in the centre of 
each a case filled with spar-fire. The mortars should 
be made of paste-board, woond two or three times 
round a cylinder, about four inches diameter, and 
well secured by glue, by which means their bottoms 
and tops arc fiicd to them. 

The spar-fire, which is the chief ornament of 
these pieces, is prepared as follows >— It has been 
•aid that excellence CAa never be obtained, witiiout 
overcumiog comiuenAumte difficuUieti ; this is oer- 



tninly verified tn the prrpamtion of this compocitioo ; 
for nothing can exceed the difficulty and trouble 
in preparing it, and nothing can exceed the bea«fy 
of its appearance vhfit properly prepared. It it 
said to b< the invcntioa of the Cbiuese, and is 
certainly the most beautiful and carious of any y<C 
known. 

The principal care in the preparation, is, to have 
tho ingredients of the very beat quality ; next to 
that is the well grinding and mixing them leather. 
The proportion of the ingredients is saltpetre fiMtr 
pounds and a half, sulphur two pounds, and Ump- 
bUick one pound eight ounces. One great diAcolty 
is iu the mixing these iagredienta togathar; it ia 
bc9t to sif^ the saltpetre and sulphur together first, 
and then put ihcm into a marble mortar, and the 
lamp-black with them, which must be worked down 
by degrees with a wooden pestle, till all tba ixigf«- 
dients appear of one color, which will be somewliat 
grayish, but more inclined to black; when this la 
done drive a little into a cose for trial, and fire it in 
a dark place ; - if sparka come out in the form cf 
start OT pini9, and in clusters, spreading vrell with- 
out any other sparks, it may be considered good : 
if it appear drossy, and the stars not fall, it Is not 
mixed enough ; but if the pinks are very small, uxd 
Boon break, it is iadioatiTe of on excess of robbing ; 
if the excess is great, it will be too fierce, and hardly 
show any stars : on the other hand, if the mbbio^ 
or mixture is in defect, it will b« too weak, aod 
prodoce nothing but an obscure or black smoke. 

This composition is generally rammed in oae or 
two ounce cues, about five or six inches long ; eara 
must be taken not to mm it too hard. The aper* 
tare at the choak shoald not be so wide as ia nsoally 
given to other choaked cases. 

It is sotnewhat remarkable, that the composition 
shoald be improved by being kept in the cases ; bot 
it is found that they always play better, if mffartd 
to stand a time after they are filled. 

In prejiaring the pyramid of flower pots, the caaea 
of epor-fire are to be placed in the middle of tho 
mortars, and be connected by leaders, so that they^ 
may all be fired together. The cases will first play 
off in a very pretty manner ; and when exhaasteo^ 
the fire from them communicates to the powder at 
the bottom of the mortars, and this suddenly takiag 
fire, all blow up simnltaneously, and aeatter their 
luminous fragments in the air : the aerpeoU kiaip 
the crackers bounce, and the iUominatad sfaua fty In 
all directions, producing coasiderable ■iihhmiiiiI 
and surprise, and forming an excellent condttiion 
to a small exhibition. 

This beautiful composition ts also 'susceptible of 
other representations, many of which may, without 
the least danger, be exhibited within a rooio^pi wcU 
OS in the open air *, it is really of so inaoce&Ta na- 
ture, that it may be (though improperly) called a 
coid Jim for it is found that when well made, the 
sparlu will not bum a handkerchief when held ia 
the midst of them ; they may be held iu the hand 
with |)erfcct safety ; if the sparks fall a short dis- 
tance upon the hand, you fed them Like drops of 
rain. 

A pretty exhibition may be prodtued by placing 
a number of spur-fires round a transparent pyramid 
of [»aper, and fired in a room, or in the <^icd air. 
In all cases, and in every variety of exhibitioo, this 
fire ia very beautiful, and will always rqiay the 
lubuur nf preparation. 
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OIUECTS FOR THE OXY41YDROGEN 
MICROSCOPE. 
(JUwumedJrvrH page ZZi.J 
Vfv, an very uizioiia to complete, u flu* u possible, 
in lh« prcHat Tolnme, «ll our continued articln ; 
with which riew, we giTe another pspcr on the ob- 
je«u adapted to the gu microscope. This will 
perfect thst portioo of the subjec% escept ss rslstcs 
to Uviog objects, which ma^ well form s paper on 
■ fiatore oecssion. At pre»ent, we have to present 
to our rcadem' notice a pcrie* of objtwln of a pc- 
caHor chsrarter, and such as ore not adapted to 
tnV! "i-r^-'-ApeR. They were all first sugge^iU'd 
by Inrke, for public rxhibition at the 

All ry, ond other Institutions of Ltndun, 

and we therefore cannot do better than fite Uietn 
■in Mr, CUrkc's own words, as foUows :— 

"W. 1, exhibits a beaatifol illustration of the 
nuiflnc currents obtained by placing a ^niallhorse- 
shoe iDsgnet between the glaaaes of tl)o slider, and 
allowing very fine iron filiDgi to fall wilbih its 
sphera of attraction. 

•' n»c8e filings are not wen falling, but the instant 
they adhere they become riaiblc and oppMr to 
start into existence, branching out as they increase, 
into 'd«glint curves, presenting the appvarauce 
of to eitronrJinary inatnntaneous vefetition. 
Thesa, when seen f^poading rapidly over a disc of 
twenty feet in diaaseler, hare more the aspect of 
nia^c than anythinj^ natural. They eeem to spread 
Dke the braochi-i and Icnvcs of a tree, bursting into 
Its fulness of growth in seconds, instead of m'asoim. 
Then, if the slider be tapped whh the 6ngers, (or 
1»etter, with a key) the branches will be seen to 
move and alter, arranging themselves, here more 
compactly, and there more looftely, growing clo«er 
in some places and leaving iotervaU ia others, like 
foliage waving in thr wind. 

" The docompoxition of water by chemical action 
|iresent8 a very curious appearance under the gas 
microscope. This exhibition tt effected by the 
adaptation of a glass trough to the microscope, (to 
be introduced horixontally in the mannerof a slider,) 
contiining dihite sulpbunc acid, (similar to that 
employed in the preparation of hydrogen gas,) and 
dropping into it n few picrcn of frcah broken zinc. 
DRcomjioiiition of the water lastaatiy commences. 
Its oiygen gns combines uaperceivfld with the sine, 
which then dissolves gradustly In thr snlpluirlr flcid ; 
while the hydrogen gas set free at the same instant, 
rapidly rises in babbles thruugh the li(|uid, and 
-escapes at tlie Btwface. Tbrse bubhlei, magnified, 
pre»ent a sMst cxtraardiaary appeaffaaoa, forming 
a series of wUtM luriatms globolei deM«nUhg in 
the fluid (for rverytiring appears reveraftd in tlie 
micrMOOpic ahibitions.) from an opaqne •ttrface, 
id iweUing enormously as they struggle <0 tlie 
irfitee ander the trebly expansive powcnt ti heat, 
4»mbinttioni nd lessening preesure. 

" The troughs in which this chemical prepAntion 
waK midr, were formed (at the time 1 first Mmed 
my otlention to the subject) of two slips of window 
gla<i«, joined with glazien' pntty, and held together 
by a tin or brass frame at the ends. The putty often 
gave way under the effL-ct uf (be violent action going 
on within, and the scid solution oozed out, to the 
great injary of all the parts of the microscope with 
which it came in contact. This very defective con- 
atrw-tton 1 remedied at once, by caosing gln^H 
troughs to be made without joinings, in moulds, 
sad a/tcnrarttg groand and polished, so thai extii- 



bltions of tlie beautiful lumtnons babble* of by4li* 
gru can now take place without any ineonvovlaBav 
to the operator, or injury to the apparatus. 

" These troaghs alsoenabled me toadapt, with &M 
effect. Sturgeon's interesting experiment of Iki 
decomposition of water, by a voltaic circuit, ariai^ 
from the action of platina on amalgamated sine, fe 
the following manner: — The trough oonUir 
lute aolphuric acid, as in the previous r>!i 
is introduced liorisontally, and faeld fast in it« ^laoc, 
like a slider, by the internal spring. A. piece of 
amnlgamatrd zinc is then dropped intoliie liquid, 
but no a4:tian tiikcs place. A pliAlibfe^* *^ 
is then thrust Into the liquid. lm» V V-* ij^ft fr«MB 
\iu*. aroalgaaiateJ line, still no ■ppart«L 

The moment, however, that li, brouglrt 

into contact with the amalgamatai lump, pnulf 
babUoK of gas are s»n to form on all parts of tht 
pUthia. Here the lump of amslgaainted xinr u 
seen in dark profile on the illutninated disc, and the 
equally dark serpentine line in contact wteh it. ii 
the platina wire. Pig. 2. It will be ob«erv«d, thai 
notwithstanding the platina wire ia oow«d wilfc 
gns, not n tingle hobble is given off from the amsl- 
gam. If the wire is lifW from ita cooCact witb 
the latter, all chemical action aitd fofwrioa •( 
bubblci instantly cease. If egaio allowed to te«rii 
the ama^amatcd sine, the gas is g eo en rte d , u A 
first. 

■• A tnbeeqoenl otepintha pragrov ofiMeatida, 
wzLS the construction of a glass trough for exbibtdag, 
in the gas microscope, tke deoonpositioa of WIAV 
by nagnetio electricity. This X accomplialied, bf 
inserting two pieces of platina wire aiipamll^ 
through the bottom of the ghus trough, at a 
distance of one-sixteenth of an inch, and proieotiog 
upwards about tlnre quarters of an inch. The ei- 
ternal ends of these platina wires were dipped Intt 
cups of mercury, so as to allow of tbeir coat t aae l 
connection and adjuKtment with the gas micToeNMi 
and my magnetic electrical machine. (A descripOMi 
of this apparatus, and directions for its use, has ap- 
peared in Hprevious number. "£(f.) Into this iroagbi 
dilute inlphuric aeid was poured as usual ; a con- 
nexion was then made with the magnetic rtcctrieal 
apparatus, the dcfiomposition of the water instanUy 
comosenced at the two platina poles, and the gaseoas 
result was beautifully depicted (in reverae) onihe 
Ulumiaated diso, as in Fig. 4, tlie two 6ne pUtias 
wires appearing like large posts: one yKidttig • 
oopioua stream of hydrogen bubbles. Che other 
giving off only half the quantity of oxygen gaa. 

" A beautiful aeries nf objects isprtidured by Ihs 
rapid evaporation of saline tolBCiou» lad the evo- 
lunoo of their ef<fBtals under the hiw power of the 
mlcrascope. Tu exhibit these effbcts In tlkc moat 
RiHktng manner, take up a large drop of Uie con- 
ccncmted solution (suppose of muriate of anmonia, 
commonly C4kl)ed sal ammoniac,) with a h^-pencU, 
and place it on the end of a single glass iltder, b 
quantity just sufficient to ran down sltarfy when 
that end is elevated, and the ptate introdoiM Tcrti- 
cally into its place in the mierosoope. Wa mast 
be dune quickly, that all the interetfintf rbangas 
resnlbng from the evaporation of the wtmr of so- 



lution may be depicted on tbe iUominted disc. 
This evaporation takes place with augB»eating ra- 
pidity, under the heat imparted by the mmbusfloa 
of the gaaea, and will produce the ^U)> 

lijEation soonest, if in the first in-^ ted 

to the spot «n which the drop waa pt«cp«, nd 
which it has bv^u allowed to slide, leariug the 
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sd. the appearance of tbc cryxtaU as 
(lissipateft^ts beaucifullj itrtking. First, 
fmm Ihe edge of the Liquid towarda 
faa Uw funn of ■ ipear. Others dart into 
parallel to it, and lengUien on in rowi 
bj one which ahoota lilce ao arrow 
ita path at an aoj^ of forty-fire degrees. A 
[Of arrowi will then, perfaapi, accompany the 
^to be atopped in their conrae by the farmatto* 
cryitali driving in another direction QDibcr 
;rful deatccating infliimce of the hme-tight, 
lime-heat.) although hght b&a aleo a 
atimnUting influcace on cryitalUntion : 
the tpcelator of cAevaus de/riMe, groapa 
iDoaketa, bayoneta, iworda, and spean. In an 
irTt and the hr-autifnl arrangementa which the 
of featiiers lometimes present. Wlien all the 
rKals hare formed in one spot, and the solution 
'^«p, by raistDg the aJider yon may renew the 
vnCil all the salt contained In the original 
formed itself into crystala, onder the lawi 
itioa which ^vem it — preaenting in the 
apparent confusion perfect mathematical 
' regolarity ; so that a acientific eye can at 
ieate the constitution of the crystal, either 
to inirity or admixture with other elements, ac- 
irding to the peculinrity of form assumed by the 
rstalhne body under the circumstances. The 
of Epsom. K4K--hi;llc. and Cheltenham, tbc 
of soda and copper, the bichromate of 
and Domerous others, show interesting n- 
of formation. Tlit; exhibitiuii of the most 
If. woold form a valuable series of illustrations 
a, lecture on rryitallography, interesting alike 
mathematician, the cbeaoiat, and the pby- 

lile speaking of the effects of the low magni- 
ing power, 1 mty mention a elms of artificial 
which afford very pleasing effects. These 
It of transparent cameM and intafffiot, cut in 
relief. The latter produce the be«t pictures 
disc, bat great care is required in their pre- 
t, or rather in their selection ; for if the 
between the surface and the heights, or 
be great or abrupt, it wiU be impoeaible to 
a good representation, in eonaequeoce of 
of accommodating the focal distance 
classes of inetiualides at Uia saraa time, 
leni Ihe convexilies and concavities are found 
harmnnious proportions, the pictorial effects are 
ftaa, prraentini; a mellow semi •transparency 
passes by insrniible degrees from li|;hts into 
U approscbina; more closely to those obtained 
dioramjc porcelain tableaux than to any 
^- but in a ttylc peculiarly unique, resoldng; 
the greater freedom of refnictioa as well as 
lission. It seems as if the figure were raised 
baaso-reliero atooco work, sottly lighted up, on 
disc. Fig. 3. 

* Before removing th« low maiEnifjring power, it 

n be instructive to examine, by its aid, the vartoui 

of art which |iass in ordinary before our eyes, 

pecnliirly fine and delicately exacuted. A piece 

finest cambric thus magnified, presents an 

of a fabric, which recalls to our memory 

'a description of his clothing in Brobdignag. 

cqoiaite piece of Brosseli or Honiton laec 

idergoes a similar burlesque metamorphosis into 

netting. The edge of a razor resembles a 

twi the points of needles and lancets exhibit 

sinuosities and rough excreaeences ; and a 

"flopf which in ordinary punctuation strikes an 



eye as circular, appears with an ootlioe full of 
gaps and irregularities, and probably as gibbous as 
the moon in the third quarter. 

" Both tlir mineral and animal kingdoms furnish 
some beaatiful contrasts to the imperfections of art, 
in the finish and polish of their points and sarfseea. 
The ma)ority of crystals and preciuuK stones famMi 
exquisite instances of smoothness ; and the foreepa 
and Rtin; of the wai^, supply convincing insuaeo» 
of the perfection of sharpneas to wliich animal orga- 
nizatioa can attain. 

" Pig. ft, presents us wHh a very distioct Tiew of 
the curious and beautiful structure observed in a 
species of soophyte, named terivlariat in which 
the eella appear like eampanui^, or little b«U- 



ABTIPICIAL PROCESS OF PETRIFACTION- 

Br M. GOI'PKKT. 

Th£ idea of petrifaction belongs to a eompantivcly 
small number of the impresdons of wood and stems- 
which we find in all formations, and still more abun- 
dantly in boulders at a distance from their original 
locality, and the term ought always to be so limited. 

The Tcgetation preserved in brown coal often 
hardly deserves any other term than that of dried 
vf^table matter ; and, in fuct. fosdl wood often 
diffm but little externally from wood which has 
tain for a long period in water. 

The phenomenon of petrifaction was attempted to* 
be explained nt an early period. AgricoU thought 
that it took place by means of a liquid containing 
stony matter, which penetrated the spaces of rege- 
tsble and animal bodies, and graduallyoommuoieated 
to them a atony character. The later mineralogists, 
as .Sohenchaer, Walch, Schuixe, Schrbter, Wolterius 
the elder, agreed In the opinion, that, when a body 
is petrified, or converted into metal, an exhalation 
must proceed from it, whereby it loses certain parti- 
cles, in whose room earthy or metallic ones enter, and 
that thus, at last, the body is converted into stone or 
metal. The means by which the exhalation is pro- 
muted in animals is, according to the same view, 
calcination, and in plants the reduction to earth. 
More recently, so far, as is known to me, no one- 
has otteuipted to trace out this process by an cxpe- 
rimental inquiry, it being probably supposed Uiut 
too long a time would be required for obtaioiag the 
deatrcd result. In a lecture delivered in Londtm 
by Faraday, at the beginning of I8:i6, he says, 
" that we have no knowledi^e whatever of the natnre 
of this procrsH, for the instances of recent fossilixa- 
tioo, which have as yet been produced from various 
places, ore mere incrustations of calcareous, or even 
of ailiceons matter, where there haa been no pre- 
servation of orgnnic forms — none of that beautilnl 
and incomprehensible STtAttittttioa which, while it 
excites our admiration, baffles our curiosity." For 
a long time 1 waa occupied in examining the way 
which natnre had emjdnyed in this process. First 
of all 1 mndc the ciperimcnC with iron. I intro- 
duced plants into a moderately- concentrated solu- 
tion of sulphate of iron, and left them there until 
the separation of the salt on the outer portions of 
the plants showed the sufficient aaturation, or I at 
once soaked smaller portions of plants and sections 
of wood in the same solution for several days. 
They were then dried and heated till thry no longer 
suffered alteration of volume, or until every iraeo 
of organic matter had disappeared. On cooling 
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tiicrn. I fouml the oxide thiu prodnoed in the fom 
of the pUnL I now took ihiu Tcnical fectioni of 
the Pimm »yWrilri», treated thtro tfi the wmr mui- 
ser, nod found ttitm m velt prtjcxved af^er heatinj; 
that the punctured vesaels p?calUr tu ibU facDUjr 
were lUIl ptTceptihle. Ju»t as «rU preaenred were 
the aporangit of Unu : the pollen fof Anin Drm- 
•unouloi. Ricinascomniania,6£C.;) iiun»ea[Hypnam 
•ptend«n«, intncntum, FontinaU* aqaamoBa ;) and 
even fungi, aft Agarkat dcliciofus, Clavaha 6ava, 
BiC' After theae aucGcsiful experimentar I was de- 
tiroua to prrform nthara with a aoh-ont of lilica. 
la Tain I tried the cooiinon aolution gf aUica. For 
mhtn, afler heating, the ailica remained in the form 
•f the plant*, the maaa, as waa easily ondentood« 
diuppeared on beiog cooled. I obtained a more 
■neccifiCul muIC by dipping in a volatite acid sach 
u the acetic, and before the npplicatiun of hrat, 
the fragment that had been aooked in a siliccoua 
•olntloQ ; but still a portion of the silicia taken up 
by the pinnti wd» aepiraCed, and lu irregularly that 
it became imposiible to recognise the atniclnre. 
SiUoo>hydro*t1uoriG add, prepared according to the 
fornittla of Benolioa, antwered vy viahea better, 
twt the flaoris add ma voUtitiied, and the ailtea 
matood in (he form of the plant. Sirotlar resulta 
wen obtained with most of the other eJirtha and 
■wUU, Mid 1 generaUy selected combinations who»e 
•dda were rosily decomposed by beat, u acetate of 
Mai«i acitate of magnesia, solphate of magneaia, 
wbldt were all converted into carbonatea; nitrate 
•f altvtr, nitratea of gold and platina. which were 
«U ooQvtrtod into regqlinametalj; acetate of eop|>cr. 
which waa oonverti-d into brown oiidc ; arctata of 
iticVrl and btchromatr o( potash into olive-green 
«ui«Ii" : areUte nf ImJ into yellow oxidt ; manga* 
nr«r into metallic shining mangaBcae ; cabali. woU 
irem, and molybdrnA Into dxides: and all of them 
retaining more or tru thn vegetable structure. In 
froportion a* the number of veaaels in a plsnt is 
miMr* and therefore the qnaiitity of cellular tisane 
UM* ao mooh the more perfect are the rvaulls ob- 
talOMl la ihOM experiment*. In rery detioate 
fortiooa an Imncraiun for a few days is auffidtflt, 
and \m Urgir piecea a longer period b rr<isuiit0. 

In «fd«r to aaoeruin the change undergone by 
Ibe orgaaa uf the planta. 1 placed the abova- 
nWDUoned produeu in wacrr. The potash akaletoa, 
wbioh may be distinctly seen in most plaotif la dia- 
ooUed, and I (huught at Ant (hat 1 remarked that 
only the vtaeab were fiUcd or injeetol with me- 
LiUtc or earthv matter, and that tMr Mdca were 
deatrovcd by the action of tlie fire. When, bow. 
ever. I eipertaa«iled ta tba same way on eereml 
planta wUch ooolaiMd leaa alkali, i mw, in con< 

Eany with my initeh-re»pf!fted frimd Pioheeur 
tirkin)*, that, for example, by Lamersing ki an 
iron solution the win^^-like appendage* of the aeeds 
rf iLe Pious sylvealns, ibc wsUs of their pccHUsr 
ibre-likt forwd cells warv actually nonwrted iato 
Irdo ) and thaS, In the oaae of a vertiral seetioa «f 
the Pla«s eylfMCri*. which waa actaked ia aUiM. 
hflm^Hnorie add. (h« punctured seewJe wvre earn- 
wtad into aiUoa. In those which an changed into 
rrguHoe metal, we see thte pheooiBCDa tvx> dis- 
tinctly If we cotitlnua the rvd hr«l for only half en 
^r. Uy a loafv «(MUaacd aolkui of ihia da^fee 
i«rbral, theamvpMMMior ih«MUl kao ' 
tint the oooMidM eT (h«i'«anlai 
U eMMwhflt brakan i ani now (1 
iKa leeaag k , aHhongh I 4o not draw any 
frwm !(,) ibcre b a great rcnraibbuBce to tboee hair 





m 



like fonsa in whicii the 

sonMtimei ooenr in the natifn i 

a plant Is In potaab ae 

whtrh iK-(tura in barfaeceotta |iUnt*, Ibc ke 

expehmrnta eoecaad. It ia trwe, Ibaft 

heating there sppcara la the lbr» of tks 

earth or the metal wbieh baa been ■■pteje^ 

on pouring water over it, 9mr\y w^wfj^kh^ i»| 

solved, and only erpanea vrsaeh wr oelhs 

behind ; as, for example we fVBMvk. kt tb* 

the ferns. AlthoMgb tbaae ttyertiffiila 

promise much ad»anlJ^ to vi^eCabie 

are capable of bttBg carviad bsmI 

when we apply their raanlta* ftciB •i 

cess of petrifactioa we ca& alrmuly 

only trees and shrubs oocur tnal^ 

never herbaoeone pUnta. Sbruba 

than trees, bccaoac, tb9H(b tbey < 

thiin herhaceuoa plaala. ytt w 

yield more than Ireee* If we pinennd Ift i 

we shall in fetaee poaeM-in 

and aervioeable aHijUnee for 

foasil plants, aa w« thatt be aa fhw iieei> 

pcriments detailed sbove^ In decftarm wilk i 

that pUnts rich In pota^ on aceer be 

an asiumpiiun we are ao murh iba aorc 

•dopt. suMw the exprhiacnt wilb Lbw 

proves, how, Id this tii|ieet, tbe 

ancient world oorreeponda in Iba 

present day. 1 intend In aaaniae 

the moat importanl familtca uf Cb« 

dora ; and I hope, by b«uu tf( 

method, to atuia many deairablw 

gaidiag the analofy u( many yet ion t a ft ji 

the enrirnt wurM. 

Animni bodiri. as dry Hbrone Mnadesw mm ^ 
be altered In this manner, batf wbnibnr Ibw^B 
eanferlcd into another enhifeaaea t 4e aac •ertl* 
to eeerrt ; bat the e ap ei b n uri euuMwiAa wntb ^^m 
as with flies, gnats, (whose OkOfV <ah '»to paMb ^ 
wings and fetkra, are well 
of cnbe, and alao with tnfaaorjr^ 
saw qnili distioctly e eptriee ol 
hall pntiid water oi a waftsr-banal) 
placed in a salnUoa of iron, baeo9 
iron after being oaposed to a red b 
hoar, and even Ita feet «cn (has cbaaci^ X, 
w« ware to placa Lnfasory siiir— Is. wkw^ 
did sot eooaiet of akliea« in n 
then beat them to a ird banC. we Mfbft ha 
l>riu artlAaaUy ArfynwAf, ll%nft. ene 
lUte, whose ctampoeUibB bee rMnily bw 
Uy ib« eAtresal; important ilJeemeij «f 
ETidenllT ben. aba. tba iHger w s 
nonrainnn by the aalnul iwgnne «C 
inaolabk in water (vis. pbe^bnto mf 
tierom great inllnanfw en thtmtamm ed ibe ^fi^ 
mcnt. In the parte riebly frarkiad wItt be, ^ 
subsuni-e would oppeat tnan^eiable abe^dantnte 
prwrrction of tba fcmu lev *kw^ tbe ^^tM 
wmU eneJl ont, ead iIibi^ «bn wbnk liia n^H 

Mvtai and. in ibe «aan liai^ mm mmf. fMb? 







tbmw an Inynrtairf Bfht en tbn 1 1 1 ■ i efp^ 
mmu We may ansM, wUb eaftriy, tbai Mw b« 
tbepMi wilb fanfif naitien. ani tbat i^» tin ^ 
itUar wee inweisd eilber by a b^ *"^ 
ratarf, «r by the naaiet aMCbod, ee bf a yaM 



MAGAZINE OF SCIENCE. 



405 



e lut leeioi to me by mach the moat 

nd hence miM thfl gruter compactneu of 

may be expluned, k topic which, owing 

sive range of the whole lubject, and the 

devoted to it, 1 did not reach. Althoof b 

Uinly did not employ the acids which 1 

IT foroQBtioa of the woods converted into 

ilcedooy. yet the pOMibilily of imitBtinn 

len prtfvcd, uid we may hope that yet 

■adaban of the itibject may be attained 

imeant. Bat, befure •ucceeUing, I wilt 

M the attempt* which 1 have already com- 

reach the deiircd object. In conclofioa, 

IKtinark, that apecimens hava been icnt of 

bita of organic irmaint to Che ooUectiona 

nd firaaUu. — PoggendQrf^4 Ammmten. 



FIRE BALLS. 

EC thflthaa been long known, that cUya, 
a other incombustible aiibsCancea when 
Ma coal in certain propurtion^, caiue the 
oat more heat in ita oombtutioD, than it 
de to prodaoe when it la burned pure and 
bat the canae of this incrcue of heat doea 
r tD have been yet inreatigaced with that 
vridcb 80 extraordinary and important a 
tx aeema to demand. 

rience teaches us that all bodica, thoao 
incombnstible aa well as tboac which 
le and actually burning, throw off 
ou beat, or rather calorific (heat 
ya which grnrrate heat wherever they 
or absorbed ; bat common obaervatioo 
fnfficient to show any perceptible diffe- 
the qnantities of calorific rays thrown 
ent bodies when heated to the aame 
, or exposed in the some fire ; although 
ea ao thrown off might bo, and probably 
IdifTerent. 

pCely been ascertained, that when tlie aidei 

of an oprn chimney fire-place in which 

baroed are compoaed of fire-bricks, and 

' hot, they throw off into the room incom* 

ore heat than all the coals that could 

pot into the grate, even lupposiog them 

th the greatest possible degree of bright- 

ence it appears that a red-hot burning 

not send off near ao many calorific rays, 

of red. hot brick or stone of the same 

lUmenaions ; and this interesting discovery 

aa to make some very important im- 

ila in the construction of oar fire-places, 

In the management of our fires. 

|el instead of being employed to heat the 

jKtly, or by the direct rays from the fire, 

I ao disposed, or placed, aa to heat the 

aidea of the grate ; which moat be always 

\pd of fire-briok, or firo-stone, and never of 

tf any other metal. Few coals, therefore, 

RwrLy placed, make a much better fire than 

maantity ; and shallow gratea, when they 

|raoted of proper materlala, throw more 

m rooBD, and witha mach leas conaumptioQ 

■aa deep gratea ; for a large mass of coals 

fcte arresta the rays which proceed from the 

{ fidea of the grate from ever being sof- 

lurated to auial much in heating the room, 

■gh they be conatructed of good materiaJSi 

f qoantitiei of coal be consamed in them. 

ftosaible, however, by a simple contrivance, 

■ good and economical lire in almoat any 



grate, though it wonld always be advisable to ooo- 
siroct fire-places on good prinotpln. or to improve 
them by jodieioas alterations, rather than to de* 
pend on the use of additional inventiooa for cor- 
recting their defeeta. 

To make a good fire in a bad grate, the bottom of 
the grate must first be covared with a aingle layer of 
balls, each ball beiog 21 or 2} inches in diameter. 
On this layer of balls the fire is to be kindled, and, 
in filling the grate, more balla are to be added with 
the coals that are laid on ; care must, however, be 
taken in this operation to mix the conU with the 
balla well together, oChcrwne. if a number of the 
balls sbonid get together in a heap, tbey will cool, 
not being kept red-hot by the combostion of the 
aarroanding fiiel, and the fire will appear dull in 
that part ; but if no more than a due pniportinn of 
thebalhi are used, and if they are properly mixed 
with the coals, they will all, except it lie those per* 
bajis at the bottom of the grate, become rrd-hot, 
and the fire will not only be very beaatiftil, bat it 
will send otT a vast quantity of radiant heat into the 
room, and will continue to give out lieat for a great 
length of time. It is tlie opinion nf several persona 
who have for a considerable time practised this 
methodof making their fires, that more than one- 
third of the fael asnally coosnmed may be saved by 
this simple contrivance. It is very probable that, 
with careful and judicious management, the saving 
would amoant to one-half, or fifty per cent. 

As these balls, msde in mo»4ds and burnt In a 
kiln, would last a long time, probably several yearv, 
the aiiving of expense in heating rooma by chimney 
fires with bad grates^ in this way, is obvious ; but 
still, it should be remembered that a saviog quite u 
grant may be made by altering the grate, and roak- 
ing it a good fire-place. 

In using these balls, care nmst be taken to pre- 
vent their accumulating at the bottom of tbe grate | 
as the coals go on to consume, the bolls mixed with 
them will naluraJly settle down towards the bottom 
of the grate, and the tongs must be used occasion- 
ally to lift them up. And as the fire grows low, it 
will be proper to remove a part of them, and not to 
rrplaee them in the grate till more roala are Intro- 
duced : a little experience will show how a ftre 
made in this manner can be managed to the great- 
rat advantage, and with the least tmuble. 

BalU made of pieces of any kind of well burst 
hard brick, though not equally durable with Are- 
brick, wilt answer very well, provided tbey are made 
perfectly round ; but if they are not qntte globular 
their flat sides will get togettier, and by obstructing 
the free passage of the air amongst them, and 
amsDgat the coals, will prereot (be fire from bum- 
iageiurand bright. 

The best composition for making these balls, 
when they are formed in mouldi, and afterwards 
dried and burnt in a kiln, is pounded crucibles, 
mixed up with moistened Stourbridge clay ; but 
good balls may be made with any very hard burnt 
common bricks, reduced to a coarse powder and 
mixed with Stourbridge clay, or even with common 
clay. Tlie balls should always be made so large aa 
not to pass through between tbe front bars of a 
grate. 

These balls liave one advantage which is peculiar 
to tbem, and which might perhaps recommaod the 
use of them to the curious, even in fire-place* con- 
structed on the best principles ; they caase cinders 
to be consumed almost entirely,-— and even the ver^ 
oahes may be burnt, or made to disappear, if care 
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bfl taketi to throw ttitriH repeatedly upon the flr« 
when ll harm with inlenie K«st. It U not diAcnlt 
to Meuuut for tbi* efTect in b Mtiifactory mtuner t 
«nd in accounting we thidl explain a circumflUnce OD 
which H U probable that the gnnt iner«ue o( the 
bant of an op«n fire, where tbrw balli tn oaed, 
may Ui aome meaaare depend. The tiiiAll partidea 
of lAldw which, hi a eonmon fire, fall throa(h the 
boCtom of Uk grate, ao4 eacape corobaatioo, when 
theae baUa are lued. an hardly fail to &1I and lodft 
on aomc of Jbcm ; and a« they are inteniely h^ 
tfaoae amatl bodiea which alight npoa them in their 
iUl, are aoon heated rad-bot, and ditpoaod to take 
fire and bare ; and, aa freah air from below th« 
grnte ii ctintinuaUy making ita way apwarda amangat 
the balN, every ctrnnnstance ii highly fkvonblo 
to the rapid and oomplete combnatiDn of theae amall 
inflauiniable bodiea. But if theae small piecea of 
coal and cinder ahonld in their fall, happen Co alight 
on the meCalUo bare whlrh form the twttom of the 
grite, (u theae bare are cooductori of beat, and, 
on account of that oircumataoce, aa well aa of their 
ailuation below the Are. they nevRr can be made 
vary hot*) uy atnall pwrtlclca of fuel that bappena 
lo oone tai oontact with them, not only cannot take 
Are, but woiLld oeaae to bum, ifaoold it arrive in a 
■tat* of actual oombuation, 

THE PINNA. AND ITS SILK. 
Thr ploaa belongs, like the oonmoo edible noacle, 
to the order of the wnMi ttHacta, Ita ibelL it bi- 
valve, fre^e, and furnished with a beard i the 
valvaa hinge without a tooth. The pinna doce Dot 
iteaif 10 rooks in the umr aitaation aa the 
», but alioka its sharp end tnto tlir mudoraaod, 
white the peat of the shell remaioa at liberty to open 
ill Ihevatar. XBOocaaMOwiththenaaeU, ithaathe 
power of Bpioaing a viacid wCtar from ita body, bk 
the aaanner of the spider and oalerpiUar. Ailhoagh 
the pinna la vMtly laigar then the nvacle, Ua shell 
being often foead two IdsC long, the thraida which 
it produeea nre mwA «of« delicate and aleadcr than 
thoM o# ihe aaeele^ awl eeaieaty iafrnor in Aaeaeas 
kU baaaty t» Ihe iiagli ftlnaeat of the a»para- 
lively mlMta aElk««f«. IVeada so deBcataly (hiii« 
aa Bay readily be Im^ed, do Ml 
mm-h .tn^th I bvt the llttU powv of «k4 la 
np by Ihe ugpfwaa of the abnoet inftaite 
each 6ab p«ta Ibrth Do aecon Icirlf in a 
in, and to preaenre H against the roUiag of 
the waves. The threeda are, however, aitnilar in 
Chair «alw« to thooe of Ihe nittele. d|0MH ^^ 
iathdrsoparioffflMBeai and greater ka^rth. Tbsaa 



npbv 

which' 



1 T — r -T'gTTiTirliaalh, Tbsaa 

«ah hava, Charefaee. ban «ttiag«hhad by aaaw 
na hmHrt a. the one u ttie ailkvorm, the other aa 
the eaterpiUar of the sea. 

It waa always well known that muscles haw the 
power of affising theoucivH either to ruchs or to 
«he afarili of oar another, m a vary tan nanaar ; 
fillMr wecbea of sCHdic Ihfa aMMtaadavw 
Stood ama ttpUbed Thnigti Thi irrmnrtr nhsaiia 
tleas o/lf. Baaaaiar. He was th« «r«c i ilMrfht 
wbo aaeartalBad Chat U, by any aocideat, the eaivals 
wan lorn fro* their hold, they poeaeesod the power 
of sobetitutuig other Ihraads for those which bad 
Ion breheai or iajared. He feand IbU if ■asnlea. 
Ai f i eh e d ttvn aeoh other, were piaeed in any kittd 
«f vnaal and iban ptoagad into the sea, they «e»- 
Mvad 1» a very abort tiaio to laalaii Ibwesslvaa both 
to theddesof tha veeeal and to'eoaaMUfatr'aabiUB : 
Ui tlus |«vc<aa, tiw ulraaitj uf each llirasd 




to perform the offVM of a hand to 
body to which it wonld attoeh iUett. 
The threads iaeaefro« tkr ihttD al 
it natarally opea 
sabatanea, Cm 

wbif-h the teb stoedito itoair to «• 
animal la ftimlihoil with aa organ, wWA It 
c«;t to d c slgiiat c by any nam*, itoee K 
the oSee of ma many mrabera, a«»4 ha the 
dtcafior of the aaist— re af vltol pwwart to tor(v»^ 
ture. It is by tame a 
tioiea a leg. Its shape tasewMw Ato of a \ 
and it Is. thereforv, moel ftaqpml^ ailiA tpf 
Dome. Whenever Ihe fiab 
place, this neaber servai 
ward, together with its 
performing its joeraey the 
which may then bo called a lag* to 
soUd body, and being then contmeaei 
the whole Ash Is nMasaartly din»« 
wberr it has fixed itself ; and bjoi 
tnoveraeiita. the animal arvinn eC 
It ii not oftm tlial the oifsa to 
the pinna la but IttLlc addictod to 
natnraliata indettd aftrm that H to 
Hw uae to whiA ibo taagaa is mt 
plied is that of 

this body is flat, and almflar fai Ibrto to a 
through the iprater part of Ito laMth, ll 
eylindricat aboal the baaa or roacTvlMr* K tol 
ffmallerthaa Ins^odBv 
are aeveral ligiUsBaa of a 
hold the tongue flrmly fltod 
the shell ; fo«r of theae oords arw very 
and serve to move the loagae taesy i " 
ing to the wants of ttw Ml 
length of this 
pierces very deeply lato ito 
to divide it Into two IwagHnilBal eeatJi i 
performs the oAee of a oaaallnr ttooftaearrfi 
the threads err flinaad, aad 
into their proper form : this 
nally like a ssuUl crack, b«la| 
the fleab from dtberslda, bat 
wider, and is sammoded by 
ohaaael thaa formed satmi* rvfatoaly Jktow ^^ 
to lbs bear eC Iba toagva. wbsre ilpAto^A* 
Crsto or the Member tnd beoomea cyb^rtac tor«ng 
there a ctoee tiibe or ptoe to whl^b iW ^mI mv- 
nalca. Tbe vtedd saWimfe » muMmt to too 
tabatoto tbeioraofa oaid. tomAar to lie ttMto 
prwdaeed bom il. bat amablUibv. ndftmtl^ 
eordalllhemimto ibevalmaoaad i^vn 1W 
totemai aorlser of Ihe labatewbiob ««bn««tf 
(afanaad la Hirahbii with gfaifc tor l 
of tba peoriiBr Uaaor cmphm4 U to» 
awl whch tt^aor toatoayn to gaato ^ta^Mtt 
this animal sa weB as to mnsalea- 

Rae am ar obaewtd. that altoaib On wwdtn^ 
Ato, wbn wp lrtod. of the toad amdv^^ 





m a^ ivaawaw 
efwbM«ha 



ftqnorefwbfAtfbatlnBen to 
«brw%h tea pmfbHttMm to tbo a^ni 
tbis ryinah^. Bat tbeway ha wfih i 
tbilr dmad to van* Mtoaat I seibeto 
hlea^wosfceftbr abediaBei. mAb 
tbatef thafbaader wfta 
Tbeaanal af Ibr or^aa 
btbai 
itok 
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arlettrned the. mnnner of tUe miuKle per. 

the opention of spinning by nrtualU placing 

se fish nodcT his constant iaipection. He 

Id hi* aptrtoietit in a vessel filled with 

, ind distinctly saw tbem open thcirihelli 

forth the tongue. They extended and oon- 

thia orj^an several tiimrs, obtrudinf^ it in every 

, ta if leelrinf the fttiest place whereon to 

threads. After these triaU had been oflcn 

the tottgne of one was obsenred to remain 

time on the spot chosen, and bein| then 

bock with great (quickness, a thread was very 

If diftcemrd, fastened ta the place ; this operm- 

a repeated, until all the threads were in 

t Dumber, one fibre being produced at each 

t of the tongue. 

The old threads were foond to differ materially 

4i04e newly itpun, tlie latter being whiter, more 

and more transparent than the former, and 

theuce discovered that it was not the office of 

to transfer the old threads one by one to 

Bpota where they were fixed, which course 

amur had thought was pursued. The old 

ouce severed from the spot, to which they 

originally fixed were s«en to be oseleai, 

every fihrr eioployed by the fiah to aectire 

a new position was produoe4 at the time it 

required; and, iu short, that nature had en- 

Bome fish, as wrll as many land iosecta. 

the power of spinitiog threads, at tliejr natural 

tl and instincts demanded. This fact waa es- 

ed incontrorertibly by cutting away, as close 

bedy aa they could be safely separated, the 

s, whicti were always replaced by others 

ei short a space of time as waa employed by 

r mosclei not so deprived in fixmg themselTes. 

* The pinna and its cancer friend " have on more 

one occasion been made subjects for poetry. 

ere is doubtless some foandatlon for the fact of 

motaiU lUIiaoce between these aquatic friends 

hfch has been thtiB celebrated ; yet some slight 

loring may have been borrowed from the regions 

to adorn the verse, and even the proM 

of their attachment may be exposed to the 

objection. 

Aflh are found on the coasts of Provence 
Bul Italy, and la the Indian ocean. The largest 
most remarkable species inhabits the Mcdi- 
sea. 
neeeuttle-fiih, a native of the same seas as the 
is its deadly foe, and would quickly destroy 
I, If it were not hir its faithful ally. Id common 
MrHh all the tame species, the pinna ts without the 
s of light, and could not, therefore, enasslsted, 
Ik aware of the vicinity of its dangerous enemy. 
lA small animal of the |crab kind, itself destitute of 
• oevering, but extremely quick-sighted, takes re- 
fiige in the shell of the pinna, whose strong col- 
s valves afford a shelter to her guest, while 
he Bakes a return for this protection by going forth 
aaarrh of prey. At these times the pinna opens 
rvalues to afford him egress and ingreat : if the 
•cuttle-fish now approach, the crab retumi 
with notice of the danger to her hostess, 
warned, shuts her door and keeps out 
ay. When the crab has, unmolested, suc- 
in loading itself with pravieions, it gives 
by ■ gentle noise at the opening of the shell, 
when admitted, the two friends feast together 
« the fruit of its industry. It would ap|>ear an 
Ardaaus, nay, almost an impossible task, for the de- 
<teoeekt» and diminutive crab, not merely to elude 



ita enemies and return home, but likewise to obtain 
a supply of provender sufficient to astisfy the want* 
of its Urger companioo. The following diffiveot 
account of the nature of this alliance Is much mor* 
in agreement with probability : — 

Whenever the pinna ventures to open Ita ahettt 
it is immediately exposed to the attacks of variouv 
of the smaller kmdJs of fish, which, finding no re- 
sistance to their Unit Bnaults, acquire btildnen and 
venture in. Tlie vigilant guard, by a grntlc bite, 
gives notice of this to his companion, who. upom 
this hint, closes her shoU, and having thus abofc 
them in makes a prey of those who had coaw tm 
prey upon her : when thus supplied with food, abe 
never fails to share her booty with so useful aa 
aUy. 

We are told that the aagadoaa obmrer Dr. 
Uaeselquist, in his voyage about the middle of the 
last century to Palestine, which he undertook for 
objects coDoected vrith the study of naturul history^ 
beheld this curious pbrnomenoa, which, thougk 
well known to the ancients, had escaped the attentioa 
of the moderns. 

It is related by Aristotle that the pinna keeps a 
guard 10 watch for her. which grows to her mouth, 
and serm aa her caterer : this he calls pinnophylax* 
and deserihea aa a little fish with cUwa like a crab. 
Pliny observes, that the smallest species of crab it 
called the pinnotores, and being from its dintinntive 
site liable to iigury, has the prudence to conoeal 
itself in the shells of oysters. In another plaoe be 
describes thr pinna as of the genus of ihell-fiab« 
with the further particulars that it is found in maddy 
waters, always ereet, and never without a companion, 
called by some pinnotores, by others pinm^phyloi j 
this being sometimes a small squill, sometimes a 
crab, which remains with the pinna for the sake of 
food. 

The description of the pinna by the Greek poet 
Oppionna, who flourished in the second centary* 
has been thus given in English verse : — 

" Ths pfnns and th« crab toseiher dw*ll, 

Kor maluvl vurrour tn one connnoa ibelt : 

Ttwy liuUi U> Kitin a ItwUhotxl coinbtao. 

That tak(»t th« |>r«y. when Ihli ho* i\vra tht al|«; | 

Frum Ikiict th'ti cta)*. itbov* bis rdlowi r»tncd, 

By RDClrnt Hrccki wii PtiiTinlorr* iianird." 

It is said that the pinna fastens itself so strongly 
to the rocks, that the men who nre employed in 
fishing for it are obtigfd to use considerable force ta 
break the tuft of threads by which it is secured 
fifteen, twenty, and sometimes thirty feet below the 
surface of the sea. 

The fishermen at Toulon use an instrument callsd 
a cramp for this curious pursuit. This ts a kind of 
fork, whose prongs are each about eight feet in 
length and six inches apart, and placed at rt|^t 
angles to the handle, the length of which is rflgu. 
lated by the depth of water. The pinnie are seiied, 
separated from the rock, and raised to the sarfaoe 
by means of this inatrument. 

7^e threads of the pinna have' from rery locieBt 
times been employed in the manufacture of certahi 
fabrics. This material was well known to the 
ancients, as some suppose, under the name of 
bysaus, and waa wrought in very early times into 
gloves and other articles of dress and ornament. 
U appears diat robes were sometimes made of thU 
produce, since we learn from Procopius that a robe 
composed of byssos of the pinna was presented to 
the satraps of Armenia by the Roman emperor. 

A writer of the year 1782, evidently refers to the 
pinnr marinar, wheA tie says, "The ancients had 
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s mftDttfaoture of itik, and which, about forty yean 
■yo, vas revived at Tu-ento and Rcgio.in the king- 
dom of Naplei. It cofuiista of a strong brown litk, 
beloD^Dg to some lort of ibell, of which ihey 
make cap*, gluvcs, stockinfi, waistcoats^ Jkc,, 
warmer than ihe woollen stuffs, and brighter than 
oommon silk. I bsvo seen such kind of allk in 
abdla nywelf ; 1 think it was of the pecteii kind, 
bat etnoot be snre.*' 

SvTerftl braatiful manufactures arc wrought with 
thcs« tiircads at Palermo. Thej are in many places 
the chief object of the fishery, and the silk is found 
to be eiceUeot. The produce df a conntderable 
number of pinncc is required to maVe only one 
pair of stockings. The delicacy of this singuUr 
thrfad is sach that a pair of stocking* made of it 
ottn be easily contained in a sDufT-box of ordinary 
rife. Some stockings of this material were pre* 
ietited, in the yenr 17.S4, to pope Benedict XtV. ; 
tad, notwithstanding their extreme fineness, were 
foand to protect the Icgv alike ^m cold and heat, 
fStoekiogs and gldvea of this production, howerer 
thin, are too wann for common wenr, but are es- 
teemed useful in gouty and rbeum*tic cases. This 
gTe«t warmth of the by«snB, like the similar quality 
in silk, results prububly from both being imperfocC 
COndactors of heat as well as of electricity. 

Il is not probable that this material wilt ever be 
obtained in much abundance, or that it will caoe 
to be a rarity, eiocpt in the places of lEi pro- 
duction. It la never seen In Eoglaod, save la the 
cabinets of the cunoas. 

The appearance and general characteristics of the 
produoe of the pinna, the spider, and the silk' 
worm, are so similar, as to have acquired for them 
one generic name. If oil their constituent parts 
be alike, it forms another amoog the oumrrous sub- 
jects for surprise and admiration, excited by con- 
templating the wonderful works of nature, tlut the 
MOM silky principle can be alike elaborated firom 
the fioh, the liy, and the mulberry leaf. 



A GALVANO-ARSENICAL APPARATUS. 

At the last meeting of the Royal Institution, Mr. 
8. T, Martin, of the Royal Veterinary College, ex- 
hibited this apparatus. The action depends on a 
veil-known power, viz., that of resolving water into 
its constituents, and effecting the reduction of the 
netala. 

The Tassel and tubes being filled with a suspected 
fluid, rendered slightly sour by the addition of sul> 
phuric add (so as to make it a better conductor of 
eloctricity), is to be connected u-tth a galvanic bat- 
tery of s ten plates, by means of electrodes dipping 
Into mercury cups, when decomposition will imme. 
diately commence, and if any arsenic be present, 
the anetal artmicnm will be resolved at the negntivo 
electrode in combinaiiun with hydroj^eii, forming 
orsenuretted hydrogen gas, which rising will dis- 
phsoe the water in tlie tube. 

As souo OB the tube is full, the stop-cock is to bo 
turned, and the gas inflamed as it issues from the 
jet, when on holding a piece of porcelain or a 
watch-glass over Lbe flamt, n luetatlic film will bn 
dcpositod on it. Thai this is orsenicum is to be 
proved by the usual testa. 

A solution of one groin of arseuious acid ia a 
galLoQ of water, or of one part in above 7G.000, has 
by it been made to yield many metallic Alms, and it 



is pDuihle that Uie diTtSKm might have been cxr^ai 
murh fATihcr, sud yet indications of llie eiisUant 
of the poisonous agent obtained. 



MISCELLANIES. 

New Eeonomieat Lamp. — The Fajxal, Bmsids 
paper, mentions a lamp wjiich has been recently H* 
vented by M. Pelabon, which gives as morh Kght 
u three candles, moy be very easily nsed, and Hunift 
only a centilitre of oil an hour. Thin ' :* 

of a cylinder of copper or tin, in ■ n 

slides, which is lifted up every five liu<nt, i ><i m 
ili^scending raises the oil to the burner. It Is acted 
on by a spring, to which M. P^labon has found ihtf 
metos of giving an ecjual fnrce at all points of its 
action. This is effected by compeusnHon, the o9 
bein;^ mnde to drop on the piston, and so iaerdSM 
by its weight the downward force, as to produoe on 
ninivalent to what Is loxt by the spring in onbnd* 
ing. The cost of this lamp is stated to b« about 
thirty francs. The Fanai says the burner b tx- 
tremely small, but the light it aHbrds is eqnolw 
that of three candles. 

PercnstioH ShelUo Explode at the Bolitm^th 
Sea. — At a recent meeting of the Royal SocM^v 
the following description of a thetl to explode uadcr 
water, invented by Captain J. Norton, was coflt- 
municated : — An iron lube, hke the barrel of • 
muiiket, il screwed into a stiell of any size, water- 
tight. A rod of iron, about half a pnuud is 
weight, and a foot in length, i» >u»pf nded nilhm 
tlie tube, by means of u .^plit quiU uussing through 
a hole in the upper end of the rod, tlio other end 
being armed with a percus«ion-up. llie mouth 
of (he tube is closed with a screw lid, olio watec- 
tight. Tin or brass wingi being atuched to th« 
upper end of the tube, will keep it ici a vertical 
poaidon during its descent to the bottoat of the 
sea; and the lihock on its striking the liottom will 
eaUH UiR bar of iron within the tube to f^lt, 
and produce the percussion and explosion. Should 
it he found difficult to make the shell water-pcuof, 
I am oatisfied that porcujuion powder mode froui 
silver will explode by friction or peroiu^oa efoa 
when misetl k-iYA water. 

Gas Lighting in London. — Forlighting London tod 
its suburbs with gas, there ore eighteen public giaS' 
works ; twelve public gsA-work compttnicat 
jtS, 800,000 capital employed in works, pipes, tanks* 
gas-hotders, apparatus; jt'l^O.UOU yeailj rcveww 
derived ; ItJO.OOO tuns of cuals used \n the year for 
making gas ; 1,460,000,000 cubic feet uf goa modp 
in the yenr ; 13-1,300 prirate burners supplMd to 
about 400,000 customers; 30,400 puhUc. or alraet« 
consumers ; about 2,050 of these ore in the city ol 
London; 380 lamplighters employed; 176 go** 
holders, neveral of thetu are double ones. ci4)abl« 
uf storing :>, 500.000 cubic feet; 890 tons of cnoU 
used in the retorts, in tUe ahorte«t day, in twenU* 
four hours; 7,120,000 oubic feet of gu used in tlM 
longest night, say 21th DeCtrraU^r; Mtout 2.^00 
persons employed in the melropolL-i nlotw in tkis 
branch of msnufacltire : between 1<S-^ and It^?, 
the consumption was ncsrl/ duu-jltrt! -m 

1>'27 and l!s37. It was aga;a ixf-Atlj 'fr, 

Hedley, Kngituer of the Alliance ,.. :*v.«s« 
DitbUn. 
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MORGAN'S PATBNT PADDLE WHEEL. 



Tint nnmeraus accidfinta that have occurred, par- 
tienlartj m the riTcr, to smtU boati, from tbe iwell, 
or OMXion of the water, cauaed bj the great number 
of ttcaon Tesaels con&maUj paanng oTer it, maat 
have made anj inrention, even par^ally to remedy 
llda gTvaC evil, valuable m the extreme. 

*Aa kng ai paddle-wheds are uniTeraallj used aa 
^ meana of propelling TcaaeU, thia object cannot 
tt entirely efferted — bat that it can be remedied to 
a certain extent, «-ift be aeen by the ftiUowing de- 
acription of Morgan's patent paddle-wheel : — 

The ordinary paddle is aimple enough; coniiiiting 
nerely of two or more wbeeU of iron, connected 

TOt. Tl. — NO. MI. 



together by croai braeea, and anppo^ng boardt or 
float! roancl the rim at egoal dtatanoM. and radiat- 
ing from the centre ; this being fiaed to a itrong 
abaft running through the Tesacl ia tumrd by the 
machinery inaide, the realitance caused by the revo- 
lution <ft the lloata in the water, producea the force 
by which the veaael ta mored. 

It is evident that in this mode of constmctioo 
two kinda of power are los^ \ fint, by the action of 
the "paddle being obUqae when it entera the water, 
tending to lift the vwael instead of projwIUng it 
forward, and on learing the water lifting np a 
qusntitT of the floid with it ; and, lecoodly, by tb« 
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rfLM-.I*' u^ to 

err.. I)y the 

tmgu;. .... .,.. .- . ... , I I..-.. ;.,- ■. .■; .. .orjjino- 

tivc cngiQeiomrtiinci slips rounJ an the rail, itistead 
of balding to it, for wuni uf suiHcient fricliot). 

It is ulivioui that it' k podille is bo coustnuteil 
that the flottts shall be prrpvndicalBf on emering 
«nil iMviog the water, niauj of lhn» objects will be 
obtdinrd ; the roUowin^ vrlxcel answers both these 
purpows : — B B 1) ii n pdlTgoiial frame, of which 
there lire two connected by diAi^onftl brace*, CCC 
being the arms or spoken of the nliccl. AU the 
centre fthafl running throngli the vesiiel. D U an 
axle fixi'd to the pnddle-lKix. F F F are arma 
Amtly Axed to K, which ia a pUte of iroa revolviDi; 
on the axle D. G are the paddle lloaCs, each with 
a fixed arm EI, conoected trith the radii F F, at the 
joints ] I. 

It will now bo readily »rcn, frooi the nUovt* dia- 
gram, howthevhecl F Frcvulvin^ ^illithepfiddlc- 
wbeel C\ win. always ketp the doata GO in a 
perpeodicnlar p<»ition. 

This i«. 1 believe, tlic best of tfie nnmeroas in- 
ventions wc lire at prciseut ac(jasii)ted with, the 
advantagca being roach less motion uf the water; 
an easier passage to the vessel ; nauch of tlic un- 
pleasant motion now felt being done away with ; and 
n greater speed, about 1 mile in 16, being gained. 
Tbia forut i^f puddle-nhi-el hits been adopted in 
H.M. steam frigate, *' Medra,'' and in many of 
the Admiralty staamers. — Your's respectfully, 

A, F. 
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AMALGAMS 

AmM'Ramatiqn isthecombtnatinli of mrrcary with 
any other metal. l*hc (-ompound has aiways been 
culled an aniftlgniu, though property speaking it is 
an aUoy. The gearral way of combining incrrury 
with metals i? hy heat. Amalgams of some metaU 
may b<^made by merely thluraling tbein with mer- 
cury In a mortar. 

-f .' • ' , ' ' -Place a gold leaf 

in I '[ upon it a globule 

oiiu.. '.J. i ... ;. ..«[t:n lo absorb, or 

combine with the gold, in the same manni-'r as sugar 
or table salt miti's with water. Tersons who have 
taken mercurial prepnratlont internally, seldom fail 
to otisi^-rve the readiness wltii which Ibc mercury 
trarisu.!<.-:!> through the pores of the skin, attaching 
itself to the gold of their watches, rings, ■Iceve-bni- 
tons, or eur*rings, nnd rendering them of a whit£ 
color. A piece of gold, of the thickness even of a 
guinea, being rubbed with i|uicksilver, is soon pene- 
trated by it, and made so fragile, that it lany he 
broken between the fingeri; with ca^. U in this 
property which quicksilver hnit of uniting itself with 
gold nnd siker, that has rendered it of anrh great 
uw to Uie Spnniants in America. They reduce the 
earths oi* .itouea, containiog eold or silver in their 
mrUltie sUite.-), into a very fine powder; they mix 
tliij pun-rler with tjuickhilver ; and the quicksilver, 
having tlie quality of uniting it^lf with ever}' pertj. 
cle of those precioua metals, bat being incapable 
of nnitittg with ony particle of eartli, exlracta the 
metals from the tirgrat portions uf earth. The 
quicksilver, which has absorbed either gold, or 
sdrer, or a mtiture of both, it separated from the 
Bubatiinre it has nlMorlM'H by evaporation ; the 
qiikWsilver flic* uir la vopor, and the precious metal 
remains in the ves.-cl. 

Put two draiQs of mercury into a crucible, and 
heat it until a vapoor be scca tv arise from it ; now 



and should bo poured inti> a baxiu > 
when cool, pour olf the water, and ruli 
gam, whicli will be a yellowish silvery maiiaof aboal 
the consisteocy of soft butter. This, after harie^ 
been bruised in a mortar, or shaken in a 
phial, witli rep-'ated porlioua of snic nnd 
(till the water c: uses to be fouled by i' ^ 
use, and may be kt'pt for - ny length i' 
iitjury, in a corked phial. It isof erh ■ 
laucc that the materiob of this amolg^in, ji:> 
cially the mercury, should be perfectly piir-, 
leaft portion of bismuth would very m.-' 
the beauty of the gilding, (when the sii< 
/or this purpose.) deterioraCiog the color ot tne gotd, 
and filling it with block specka. Ou this accouati 
no mereury should be employed but what has bec^ 
distilled from the oxide of mercurj*, ^red precipitate) 
either alone, or mi:ted with~a little ohaicoal powdcTr 
When any substance ia to be silvered or gilt, it Biul 
be finrt made very clean ; (roppcr, for rjinmptel 
then Tabbed over with the amalgam, and tl 
posed to a heat of Co6^ ; when the mercury 
otf, leaving a coat of silver or gold on the ri>}'[>cT. 
lIThen- are furnaces constructed for the volatilizolioa 
of mercury from gilded vessels, by whi«.h the Toiwor 
of the mercury is prevented from afTcctm- f he hands 
or face of the operator : before this invcritioQ, gild- 
ing was H very wiwholcaome occupation. 

Amaiffam qfSofiiuta. — I'lace a globule of aodhin 
weighing 1^ grains, in a dry watch-glats, and bring 
into contact with it 10 (^raini ef mercury. Tbry will 
instantly combine, forming a solid alloy of beautiful 
lustre. During tltis combination, considerable hot 
will bt- given out. 

Amalgam of PoloMnnm. — Plsce a globule of 
the size of a pea, on a piece of wriling paper, ud 
bring uenr to it a globule of potasi-ium of the itzvof 
of swan shot ; touch the paj>er so that the two xwtm 
taU may come in cont«cU The instant this takes 
place, bt^t will be ^ivcn out, and titcy will iuci>r- 
ponite. forming a ci.mplcte amalgam. 

This amiilgam, *a a few aecnndK, wiQ 
solid, although only a smnll quantity of a 
metal has been used, with ci.fuble jta viie of a 
one. It is by this consolidation and condenaal 
of theirjporticles that tl>e heat is giien out : 
quently the specific gravity of the new compc 
fc;reater thiin thiit of the ^epnrite bodies. 

P/tnionirria on the Srjtnraliun uf Put&MnwnJr 
iia Amalynm.—V\ii the above mentiuned sulj'l nmnl- 
gam into a tea.rup. containing warm or co!-! 
— The potafii>ium will lieTe shew its greater 
fur uxygeu than for mercury, by qnirkly leaving Ui« 
latter (which of course sinks to the bottom), nnd 
combining with the former, which it tak— 
the water. 'Jlie hydrogen will be set frer, 
whole action will be accompanied fay cot* - 
noi^e. Turmeric paper immer«-d in the 
will ibbow that a sidution of potssa boa bccti \ 
A aimihu* effect will take place, but unacccn 
by considerable noise. Turmeric paper inr 
in tlie tea-cup will show that a solution of 
has been formed. A similar effect will lake 
but unarcoD) ponied by noise, when this araolj 
exposed to the action of the nir. 

Amalgam for the Citfhiun* if KJifeirieai 
chinrvif. — Melt together in a crucible 2 dnuui 
rtno. and 1 of tin ; when fused pour thrm 
cold crucible, rooloiaing 5 drama oi mercury. 
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will combine with Uioic meuls, and furm 
(or amatgam, ui it is culled.) fit lo be 
on the cashioQ'i vrhich press the plate or 
r^llnrfrr uf an electrical machine. Before the amnl- 
^m ift nfphfd, it is proper to rab the ruatuon vrtth 
• I./ ' t;iU(iw and bee's- wax. 

for VarnutAinff /^yi#r«.— Fq»c ^ an 
ounce UI iiii. with the sume i]i)aniily nr biamuth, in 
acmnble; when oielied, add ^ an nnnce of mer- 
mry. X^'hcn perfectly combined, taic tiie rniituie 
from the fire and cool it. Thia aubstdnce, mixed 
widi the white of an e^, formi u verj beautiful 
Tamiah fnr plaster fig;urr.s, Sic. 

Afnaigarn for SUtwin^ GUum Chins, hfC. — For 

|h<« purpoae, 1 part of marcary and 4 of tin have 

b<«n HAvd *, bat if 2 parts of mercury, 1 of tin, 

> a' ^<*nd, and 1 of bismuth, are melted to- 

. ihe eumpound which they form, will aoiwer 

{M>se better: either of them must he made 

i-im Udle, over a clear fire, and must be fre- 

- Htirred. The gtaas to be silvered muat be 

vc^ry dry and clean. The alloy is poared in at the 

top, Aud xhuken until the whole internal surface is 

ewrered. 

AmaJfOHa, Kftieh Fme when rubbed ioijeiher. — 
Mi-lt ? drama %f tucmuth and 2 drami of lead in 
\ cmnlilei ; ]iour them into separutc veaaeta, 
iiiiig a dram of mercury in each ; when cold, 
iLcae (klioya will be in a solid aute, but if they are 
rubbed a{:aiDit each other, they will inatantly cuter 
fnto^Mion. 



AFFECTION AND VAST NUMBER OF 
FISUES. 

It may be supposed that little natural affectipa 
caciaU in thu cold-bloodrd race, and, in fact, fishes 
eOOatMliy devour their own egg^, and, at a Uter 
period, their own youn^, without compunction or 
disrriiiiinAtiau. Some few Sfiecies bear their egj^s 
ttbouCihem uiitU batched ; thus, the xyi^naMi, (sea. 
bone, F?({:uBS, &c..) have, beuesjh the base of the 
tail, asmrtll cavity, closed by two scaly pieces, which 
loLp over it like folding doors. Witliin theae are 
pLtcnl Uie eggs, enveloped in a fine membrane, and 
are allowed to remain there until the young onea 
■mv. This ia thought about the utmost extent 
of ean which fishes briibed on their young ; but 
Dr. Hancock baa stepped in to rescue at least one 
^ecdea from the unmerited charge. 

" It is aaaerted,'' be aays, " by naturalists, that 
no fishes are known to lake any care of their off. 
spring. Both the spedea of hatMor mentioned be- 
low, however, make a regulor nest, tn which they 
lay their eggs in a flattened cluster, and cover them 
over most carefully. Their care doea not end here ; 
they remain by the side of the nejtt till the spnvn is 
hatched, with u much solicitude as a hen guards 
her agga, both the male and ftmule hassJir, fur ihey 
■ve monogamous, steadily watcliiiig the spawn, and 
etmrageoualy aitacWiitg the aasailant. Hence the 
negroes frequently take them by putting their hands 
btto Ihe water cloee to the ne.-^t, on agitating which, 
the male hussar springs furiously at them, and Ls 
llias captured. Tbe roHndheart forms its nest of 
grees, ihejiatkrad of leaves. Both at certain ^a- 
aooa burrow in thi; bunk. Tliey Luy their eggs only 
in wet weather. 1 have been aur]inaRd to observe 
tbe sadden appearance of numerous nests Ina morn> 
tag after rain uccum, the apt>t being indicated by a 
btxnch of froth vihich appears uu the surface qf.lhc 



wnlcT over the nest. Below this are tbe v^ga, 
]iUrr.d tm a hunch of fallen leaves or gnua, whii^f 
they cut and collect together. By what means iliis 
is etfctted seems rather mysterious, as the species 
are destitute of cutting teeth. It may possibly be 
by the nse of their arms, which form iho first n^ 
of the pectoral Ana." 

Pennant, indeed, gives an ndditiona] Instance of 
parental affrction in this much-wrong^ clusi, for he 
BflTit, th.it the bloRshnr); will permit i(« young brood* 
when in dangfr, to swirn down its mouth, and take 
shelter in lis belly ! The fact be tells us. hu been 
confirmed by the observation of sevenil ichthyolo- 
gists, and, for hii pjirt, he can we nothing more in- 
credible ill it tliaii the young of the opossum should 
seek an asylum to the ventral pouch of its ])arent. 
He docs not tell us, however, that any of these icb- 
thyologistSt who may have seen ihe young sharks 
swimming down the throat of their affectionate pa. 
rent, ever.saw oneof tbemre/urniny. and until thjii 
is seen, we mn»t think Che evidence rather incom- 
plete^ more particularly rts the position and dlrec- 
tiot) of a shari:'s teeth acem to us to render .such a 
feat next to impossible. 

But afToctinn is scarcely to be looked for where 
the cffApring is so very numeroua as to put all at- 
tempts at evea recognising them out of the question, 
lluw could the fondest mother love 100,000 little 
ones at once ? Yet Uii» number is Rir exceeded by 
some of the matrons of the deep. Fctic founii 
300,000 eggs in a single carp ; Leuwcnhoeck, 
0,000,000 ill a single cod ; Mr. Harmer found in a 
mackerel, 500,000; aiul in a founder, 1.357.000. 
M. Rousseau disburthened a pike of 1 GO, 000 and a 
Sturgeon of 1 ,567,pOO ; while from one of this letter 
class, some othsr p«rson (whose name we do not 
immediately recollect), got llOlhs. weight of eggs, 
which, At the rate of seven to a grain, would give a 
total amount of 7.G53,200 * If all these came to 
maturity, the world would he, in a short time, no- 
thing but Ash ; means, however, amply etufBcicnt to 
kerp down this unwelcome superabundance, have 
been provided. Fish themselves, men, birdn, other 
inarinu animals, to say nothing of the dispersioiu 
produced by storms and currentSt the destruction 
consequent on their being thrown on the beach and 
left there to dry up, all combine to diminish this 
exccasive supply over demand. Yet, on the other 
hand (so wonderCuIly arc all the contrivances of na- 
ture harmonized und hulanced), one of these appa- 
rent modes of dc&Lrnction het^omes an actual means 
of extending the eprcieSi The eg?* of tho pike, the 
barbel, and many other fish, says M. Virey, ore ren- 
dered indigestible by an acrid oil which they iN>n- 
tain, and iu consequence of which they are passed 
in the same condition a% they were swallowed, the 
rMull of which is, tliat being taken In by docks, 
grebes, or other water fowl, they are thus trat^f • 
ported to aituatioos, sarh as inland lakes, whlohk 
otherwise they could never have attained to, tfa«| 
several lakes iu the Alps, formed by the thawing of 
the glLicicra, arc now abundantly stocked with ex- 
cellent fish. 



CHEMICAL XKSTS. 
{Resumed frovt page 38^, and concluded.) 

To detect Mungmteee in Mmeratt. — Exposed to 
the flame of tlie btow<pipe, with borax, a purple 
class is produced. Manganese may also be known 
by putting a Little muriatic acid lo a unall uuanli^ 
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ftp tlic j»o«itrr, (W J by lioIUin^ a |»iKcc of cottm^ 
rollon, A:r. iirer tin' Oimi-^; Ox* rulor will tie dr. 
f>Troyf>(l : iiIm» hy imMicr^tiii^ ■ pitrc of rt>lorrU cot- 
tuiu Kliirli Mill l)c blenched liy the ifoluUoit. 

%f...,.- ...,.-,. ting many rHnrtirs, and i» ilistributrd 
in '- rirr. It mny lie known by iU wirthy 

npi I .'I is commonly called black tpad : 

(lii» minernl runtains ttbrrs inilN'dded in it, nf n 
niKtillic Iu5tre. Other vurieties aru i'nmi>os<'d nf 
Hcicular fibres, sometimra aggrejpited, and have nn 
iron-like Hfdendoor. It is very frrc|tient in Devon- 
shire, Bod when examined^ may easily be diblin- 
giM^hrd from irim, or iiny other iiuhstance. 

7V»i/j /or /ran Orrx. — Iron may he detected by 
jiUcing n smiil] pnrliclr of ir<m ore under ch« flame 
of the hlnw-pipe; it will not melt, but after it haa 
been kept red-hot a frwKerond*. the magnet ntlrartJ 
U. Or reduce the psrtirlcB to ponder, put tliera 
into .1 watch. ^1<i6S. and add n drop or Imo of «ul. 
phurir arid, hold the dilossover the flanie of a lamp. 
wTien perfectly diwoWcd, throw the whol? into a 
gla*<> nf w;itrr, to wbtch adil a few dropn of tincture 
of pdls. I'hc product will he ink. If pnis^iate of 
pntn«» be adder] to another portion, pnixt^inteof iron 

iPrtusinn blue) will he prrripitalcd. Thil will be 
iaiiiitruished by iu blue color. 

The rnmmon iron ore of Kngland, ta what is 
ralleit rUy iron utoiir. It is always found nearroal, 
which ii BO neccssury fur its reducuon to the metal- 
lic »tm\f. 

Vfuw/ulatUiH (if Otivt Oil, a tettt fnr it» yurity. 
— This ]>henpn)enon takes place, when a small 
ijnaniity nf the anlution of tidd per-nitmtc nf mcr* 
cury ia added to ■ quantity of pure olire oil, and 
fthnken with it. Ttie per-nitrut« is prepnrcd by di». 
wdrjng without hent, aix part* by weight nf mercury 
in seven purtA and a half of nitric icid. at 1.55 
pper. Krat. The »anie »ol<itioi) remaina fluid, the 
exccM of ftcid preventing its cryftallizallun. 

Wlieu eight pnrts of this unlution arc mixed with 
29 of pare ohve oil, and thiiken from time lo time ; 
■Iter tome hours, the witole congeals into « yellow- 
ith mass, and the next day it becomes aoUd like 
butter. 

This Binrrtilir property of the per-nitrate^ render* 
it fH) exrellent teat of the adultcraticn of tdivc/nt, 
li» r.tpc, poppy, and other feed oil* ; a* the impure 
mihtiire wilt not become cnnrrete, but will cnn^ceol 
AGTordinK to the quantity of olive oil in it. Another 
circumstance adds to ilie excellence of this teat : 
namrly, an oran^f hve which it imparts to the seeO 
u\\%, nl«fi II n-Kinnufl prmpitate which \» thrown 
down from lliiin by it. On the contrary, the I'ro- 
Tenee otitc oil if ri'tnlrri'd tmly vi*ry »lif[litly yellow 
like frriih bultcr. whilst the ( alabrian ts jicrft'ctly 
white like tallow. 

7>f/f to difiingn'uth Gle»» of Autimony frotit 
CtoMM nf f^ad. — (ilriss of lead is often impo«cd on 
te ignorant for glnutt of nntimony. To detect tlda 
^od, it IS neceitsary to obsenre the following mode 
of distinction : — 

OIhss of antimony fau a rich brown or reddish 
color, with the ii*nnl traniqiarrncy nf colored glass. 
The glass of lead \t of a deeper and dulkr ccdor, 
against the light is much less transparent, and even, 
id some initancm, it is tiuitc opaqnc. The specific 
gravity of the true, nertr exceeds -I.OJ j that of the 
spurious is (i.yri, or in round numbers, their coot- 
piirative weieht« nre as five to seven. Let twenty 
grains he rith1>ed tine in a ^Ines mortar, nddint: h'llf 
an onni-'e of miirintir ai*id ; the tme disvolrcs \rith 
Ma bepatitJ smel}. the solution is turbid, bat hus no 



sediment. The spannus tnms the acid rrllow, 
inir out an oxymurialie odour, und learra 
frcdttttcut. 

Let a liltle of each solution be dropped »epmtdy 
into wBter, the true deposits oxide (>f -•■'• 
a copious white coagnlum. or, if the v. 
prrriously tinged with sulpliuret of u:i 
fine orange predpitalf in water, but in the ulb/f 
liqnid, one of dark brown or olive color. A solo* 
tion of the spurious vinegar has a fweet taste* lo< 
gctiicrwith tlie other projvcrties of acetate of Und 

A very small niixttire of it may be dctectcd« bj 
its debasing, more or leas, the bright orange colar 
of the precipitate, thrown down by sulphareC ef M^ 
mouia from the aolutioo in any add. The anpbi 
of the spurious, hitherto detected, are of » muk 
thicker and clumsier cast than the genuine, hot ftt 



SpeCUIMB 

either of 



.b« 



appearance is not to be trusted, and no 
should be allowed to pass without a trial, 
its specific gravity or chemical properties. 

7Tb detect Sulphtir in Marrotrijntr H'-' 
well known, that when silver combinr- 
or ta attacked by sulphuretted hydru^ 
compound (sulphuret of silver) is of a black euior. 
It is also well known that Harrowgate and nthrr 
mioerol waters of a similar nsture^re hitr> 
pregnated witli sulphuretted hydrogen, 
althoni^h the smell of these waters is certAinJy sui. 
ticienc lo recognise the degree of impregnation, itiU 
the beat test is silver. Accordingly, throw a ahU- 
ling into a tumhlirr of Harrowgate water ; in a few 
seconds, it will be rendered quite black ; that ii* 
covered by a coat of black powder. 

The sulphur of the mineral water leaTCa the by- 
drogen, to combine with the silver : aeariy the same 
effect will take place when a silver spoon ij used, 
in eatinir an egc- 

T^f detect AdiilterttHon of Tea. — The Chinese 
Bometiniet mix the leaves of other shrubs with tea. 
but thi« is easily discovered, (if not at first n^t,) 
by making an infusion of it, into which pat a grata 
and a half of blue vitriol or copperu [ if it be 
good genuine green tea, and set in a good Iteht, it 
will appear of a fine light blue ; if it be l- 
bohea, it will turn nf a blue, next to black 
they be odntterated, green, yellow, aDdblai:^ ivrivip 
will be teen in theat. 

After this fraud was deiecled, the Chinese dyvd 
the leaves of damaged and ordinary green tr«, with 
,lapim earth, ^Terra Japonica) which gives the l utp 
the infuftion, and the tincture, the color of bol 
This is to he discovered many ways: for Isl, ■ 
quantity of tliU dyed tea, gives a deeper colt 
the same proportion of water, than if »( was 
Zdly. the color it gives the water, wil! nisi be 
reddish brown, whereas it should be dark. 3i 
when the leincs have been washed by stflndii 
little, they will locik greener than good bohn. 
4lbly. thiit dyed tea is geciemlly much larger ; there- 
fore it is a good way also to buy the least leaf holira. 
Tithly, the infusion, which should be smooth and bal- 
samic to the palate, Uutes rough and more har»h. 
Gthly, if milk is poured into it. It will rite rnldUh 
instead of a dark or blackish brown. 7thly, a little 
snlphste of iron put into this liquor, will turn It 
light blue, which ought to be of a deep blue, in- 
clining to black. And Sthly, water of ammonia 
makes the good ten of a brownish yellow nfttr it 
hnR stood a while, like new. drawn tincture of 
fron ; but It has not that effect in bad tea. 

GVeen Tea is also countrrfrited, by dying- 
bohea with green vitriol. But this Is ai»o 
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tf^-oft^rnl : Fur, lit, if a bit of gall is pat into tbe 

mfusion, it will lurn it of u ileqi tiUck color ; which 
ll vTimlii Dot <lo, wlieic there iiu suiphute ol iron m it, 
for ga\\« do uul tiricluro tea UHluroily. 2illy, if liie 
liquor III of u jNilt: green, and inL-lmc* lu a l>luj»h 
dye. it in Ua. 3tily, apiriu of haruhorn will mukc 
It of a piirpte cotor, aud caum* a ^li^ht precipttaUon, 
insttdtl of a deep grwuiah yellow, wheuit liaa Aluod 
fur abuut MIX miimtet. 






NITROUS OXYDE, OR LAUGHING GAS. 
Am3Ciou» to rmiiliT every nubject as eompltfte lui poa- 
•ible* and to make it popular as wvll m MitmtiAc, 
»♦ add tbe fallowing remarks oiiU expcrimcutjt on 
nitrous oiyde, as a otinlinoatiou Ui lite article in 
334, on that subject. 
Place in a retort S4>m« eryitala of tbe iiitntc of 
nnin; dutil thvsf, with » hent nrotle at fir>*t, 
■fterwanU increasuiic it trradunlly to ulmnt UIO Jr. 
prrca ; at a f^icater hwit thnn thin the retort woiihl 
irarst. A fume or vapour will firnt appear to fill tin- 
rotort ; when this is die vme, and the common air 
aeettu to be dhveti out, inimer»e the beak of tbe 
nrtort umlur a receiver, or to tlu; Uwt of a j^nsnmeter, 
■ml tlie Utufhiug gaa will pans over. It ahould be 
«Dllaelad orer umrm water, and before it is tnhah-d 
It ■boald be satfcred to ri'moiii in L*untat:t with wntrr 
MMe hours, in order thiit it mny become piiritit-d 
frotu any taint of nitrous gua that may Iw mixed with 
ft. Tbe foUowin|r cut Hhows the orriui^ment of the 
■pparataa cunveuieut for the purpuau of making iu 




fx. — Duming Taper, — Prepiire a jar of nitroua 
Qjiidr ic^is, ami iuiiiUTSC in it 'i tl|>;ht4*d tapur ; thr 
Hante will iuAtAnlly be rendered more vivid, and as 
the tiipt-r bum« lUi^ht detonations will l>^ heard. 

\\ hrn tbe pos ha» liren nriirly exprndril, Uie rn- 
i«l film or rinmc will be. of a very beautiful azure 
I J at fir»t it wiU be yellow. 

Ka\ — numing of CAarcoat. — If a pierr of red- 
\iol uhiircrtjil be introtlnced into a jar of nilroujt 
oxide f^a^, it will hum with idmo»t the same brtl- 
Uancy that it does in oxygrn k>u- 

Kr. — Burniuff ^ Iron 11 Vn". — Attach a small 
pie«-e of pbnspUiinift to a Apiral wire, niiniliir tulh.-it 
used forcoinbufition iu o\ygt*n gru ; »«:t tire to the 
phowpboruf, and when in a xlatc uf intlniiiination, 
intrmlucf it into a larp' jar of nitri>us oxide ga.-*; a 
Vtfry t>eautiful scintillattng coinbusCion, ^wilh mucli 
ffplentUiur, will tJike plnoe. 

Ex.—Rurniuff of Phijtpkomt.—}m\nt:r*c u piece 
of igiiited plio^phorua hi a jar of nilrotu oxide ^as ; 
it will hum remarkably quick, and with natoniKiung 
Jiidoor. 

-If a small pii:cc, of double tbt; aize of n piu'a bend, 
put in n pbttiiiuni spnoo immerTird in I he pis, 
Atiil a thick iron-wire heated in whiteness, be broiii;lit 
la L-ontuct with it, aii cxpioston wiU be the oonae^ 

£i-. — CvtnbHjitiim r^f Su/ftMur. — Dip a long slip 
of vood tn ueltvJ iulpjiiir, oo tbat itiW'hAlf, upwurda, 



maybe coremJ. Llfflii ti, nod whilst bumtui; «itU 
a weak bluish H.tinii, mrnxlin'r it into-i jnriii' niiroiM 
o\ide gas : ihu tlamc will l>r mstaittty cxciiki;ui«hAiL 
W itlulraw the ntilti'li, inflitinr iT oguiii, and let tt 
bunt for two (prthrreM*eondA until thel1anint>r vivid, 
tli«-M inoiu-r»<* it miw niori*, Inatrud of ciliiH'tinii, 
tiie llame will now he kept up wilU ^at aplcudonr. 
It will be of a delicate rvd coUivr. 



THK VORTICES OK DESCARTES. 

Til E vortices of nescartcathoDgb long justly exploded, 
yet btiiug the tictioQ of a very iiupfrior mind, they 
art) atitl an object of curiosity, as being tlir founda- 
tion uf a great philoM>phicdJ romance. Accordif)(; 
to the author of ibat romance, the whoki uf infinite 
space waa full of matter ; fur with him matter and 
extension were; the flame, ond, coiuetiufnily. then} 
<:oulc! be nn void. This immcnaity of matter be sup- 
posed to he djvidnl into an infinite number of very 
ffmnll culws. all of which being whirled about u|»on 
their own centre*, necessarily gave aivasion to tlie 
production of two different clcrtientji, The first cun- 
aidted of thuf^e Angular parts which, having been ac- 
cessnrily rubbed utl' and ground yet smaller by tlwir 
mutual friction, eonitituted the mo&t aubtilc and 
moveable part of the luatler. The second couaisted 
of thoae little globulei that were formed by the rub- 
bing off of llie Ant. The intcrtticcd betwixt these 
globules of the second rlemrnt were filled up by 
tbe |iartieJca uf the first. Uut in the Infinite colli- 
aions which must occnr in an infinite space filled 
with matter, and oU in motion, it must necessarily 
bnppen that mnny of tbe globules of (he st-ound 
element sboutd be broken mid ground down into tho 
fir»t. Tho i|Uantitj of the first element having thua 
liren tnereased beyond what was Auflicicul lu Ittl up 
the JntersticeA of the aecnnd, it must, in many pUcea 
Lave been heaped up together, without any mtiture 
of tlie second along witli it. Sucit, accordiog to 
Jlrscartes. was the original divitiuD uf miiltcr. Upon 
tlita infinitude of matter thus divided, a crrtuiu 
cjuantity of motion was originuUy impreseed by tbo 
Creator of nil thuigs, aud the Uw» of motion were 
no adjusted as alwnys to preacrre the same {|uaii* 
tity in it. without increase and without diminution. 
Wlbitcvi-r motion waa lo^t by one part »f maltt^r, 
was cninmunicntcd to some other; and whutever 
w:is ac(]uired by one part uf matter wait derived 
from sume other: and thus, thnmi^h an eternal 
revolution from rest to motion, and from muiion to 
rest, in every part of tlie univcr»r, tbe quantity of 
motion in tbe whulc was always the Mime. Hut as 
lliere was no void, no one part of muitur couitl be 
iniiveil withrtut thrusting $ome other nut of its place, 
n'lr that without thrusting tioiue other, and «o on. 
To avoid nn infinite progress, be supponnl thnt 
the iiiJitter whirh any botty piiitlii-d hcl'ore it, rolled 
inmieiliately biirkwardp to supidy the phice uf that 
matter which tlowed in behind it ; its we may ob- 
serve in the swiuuuinie of u fiah, that the water 
which it pushes before it irami'di:ilely rolls backward 
tn ttupply tbe place of what l1ow< in behind it, and 
thus forms a small circle or vortex round the iKidy 
of the fish. It was in lite sahic munner that tbe 
motion originnlly impressed by the Creator upon 
the infinitude of matter ueee&sn/ily produced in it 
an infinity of grctitcr mid hinatler vortice*, or 
circular fttrramn; and the law of mution being »o 
adjusted as iiUjys to preserve the same quantity uf 
luotiou in the univctac. MOtVJuu.^ v.\vWi urebwou^ 
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for ever, or, by their dissolution, g«Te birth to 
otheni of the same kind. There woa tha*. at all 
timcD, an inhnitr number of grcnter and smaller vor- 
tices, pr ctrnilnr sireams, retnlving in the universe. 
But »bftte»cr niovci in d drde is consUntlj en- 
dnovouring tfi ftjofT t'rom the centre of icsrerolutioo. 
For thfl nalur«l moliun of all bodim is in o straight 
line. All thp particU-s of mftller in ench of those 
Hreator vortiL<(>«, were continually iiressing from tlie 
Centre to the circunjfuri'nce, w-ith more or Icsw 
force, according to tht; dilfercnt degrees of their 
bulk and soUdity. The larger and more solid globules 
Of tlie frcond clement forced themiclres upwnrda to 
the circumference, while the smaller, mureyieldiDi;, 
and more active particles of the tint, which could 
flow even throagb the interstices of the second, were 
forced downwards to the cemre. They were forced 
downwards to tlit; centre not tvith standi ni; their 
natural tendency was upwards to tlic circumference ; 
for the fame rcawni that a piece of wood, when 
]>lunged in water, is forced upwards to the surfnce, 
notViihatandin^iLs natural tendency ladownwnrds t«» 
the bottom ; brcauiie its tendency downwards U le?s 
strong than lliat of the particles of water, which, 
if one may say so, press in before it, and thus fnrce 
it upwards. IWt there being a greater qnnntity of 
the first, dement thnn what wan necessary to fill 
op Che inlerMiccs of the second, it was neceas«rily 
accumnlnted in the centre of rach of these circular 
itreams, and formed there the fiery and active 
substance uf the sun. For, nccordinf; to that philo- 
sopbrr, the solar systems were iafitxite in Dum1»er, 
eich fixed itu* being the centre of one ; anri he is 
Among the fint of the modems whn thus took nwiiy 
the houndnrie* of the univere. Even Copcrui''us 
and Kt'pter themselves hare confined it within 
what they supposed the vault of the firmament. 

The centre of each Vortex being thus occupied by 
the most active and moveable partk of matter, thert: 
was neceassrily among them a more violent agitation 
than in any other part of the vortex, and this violent 
agitation of the centre cherished huiI supported the 
RiovemL-nt of the whole. But among the pardch.'s 
of the first element, which fill up the interstices of 
the second, there arc nniny, which, from the pressure 
of the globuteif on all sides of them, necestonly re- 
ceive au angular form, and thus constitute a third 
element of particles, less 1)t for motion thsn thoseof 
the other two. Aa the particles, however, of thia 
tlufd element Were formed In the interstices of the 
aecond, thry are necessarily smaller than those of the 
recond, and are along witli those of the first, urged 
down towards the centre, whftrc, when a number of 
tb«m Imppen to lake bold of one another, they form 
such s|H>tH upon the BUrfiice uf the accumulated par- 
ticles of Ihe first element, as an* often discovered by 
telesenpcB upon the f<ice of that sun which enlightens 
and animates our purticulsr system, 'ilios.^ •spots 
are often bioVen nnii di.«pelled by the violfht agita- 
tion of the pnrliclefl of the (\rst element, as has 
hitherto happily been the case with those which 
have been formed upon the fucc of our sun. Some- 
tiroes, however, lliey tncrust the whole surface of 
that fire which is .icrumulated in the centre ; and 
tfw commuiucatton betwixt the most active and the 
moftt inert ports ofTho vortex being thus intermpted, 
the rnpidity of ita motion Immediately begins to 
Inni^uish, and can no lunger defend it from being 
swallowed up and curried away by the superior vio- 
hincc t>r some other like circular stream : und in this 
mnnocr, what vras oiico a sun becomes u plouet. 
Phttt Ui9 iimc w*i, accurdiu^ to tbiA sysUm, 



when the moon wa» a body of tht fame li 
the nun, the fiery centre of a circnlrtrstrrairo • ' 
which rtowrd continually round her ; hut !> 
having been crusted over by acongerit- "i 
particles, the motion of this circoUr 
to languish, and eoulJ no longer 
from being absorbed by the morr vt 
the earth, which was then, too, a !S' 
chanced to be placed in its neigbbuuMm 
moun, therefore, became a pUii*-t, and ; 
round the ejirth. In process of time, the i* 
nme which had thus befallen the moon, b 
the earth ; its surface was incrusted by ;: i- 
inactive substance ; the motion of it- 
to languish, oud it was absorbed by t 
tea of the sun. Bat though the v<mI( 
enrlti had thus become languid, tC »uU 
enough to occasion both the dinmal rt.- .-w. 
of tlic i-arth, and tliC monthly motion of the mw«. 
For a amall circular stream m*y easily be conoetvt* 
oa flowing round the body of the enrlh, at tiu 
same time that it is carried along by th-i' grvrt 
ocean ofclher which ia continunliy revolving ronwl 
the sun, in the same mimncr aa, in it great «liirl(»oo! 
of water, one may often sec several smnll whirlpft^^b, 
which revoKo n'und centres of their own. and ■! 
the sarau time are carried round the cenl/e uf tte 
great one. 

Such was the cause of the original fnr^Ti»riftn 
and cun*e<|uent motions of ibo planetary 
When m solid body is turned round iif ref 
parts of it which are nearest, and t' 
rt-moteKt from the centre, compteio i; 
in one and the same time. But it 1.1 niif-'* im- ^-i .\ 
the revolution of n tUiid ; the parts of it which am 
nearest the centre complete their revolotioas in « 
shorter time than those which on; remoter. The 
planets, oil floating in that immense tide of ttdutf 
which is conlimially setting in from west to rual 
round the body of the son, complete their revola- 
tiona ia a longer or shorter time, acoofdiug to thcif 
neamess or distance from Lim.- 

This bold system was eminently titte»l to capti- 
vate the imagination, and though fraught with 
contradictions and impossibilities, attempts bavn 
been made to revive it, even in tliis country, under 
different nameii. AU those systems which represent 
the moti<nis of the heavenly bodies aa being the 
effect of the physical agency of ethers, of air, of ftre» 
and of light, of which the universe la eoneeived to 
be full, labour under the same difficulties with tb« 

Cartrsiftii hypothesis ; and v<*ry few, -f -r « 

neatly put together. It is surely *w. 

ever, to demolish this goodlv fubri. ^ uMk 

how au absolute infinity of matter can be dividad 
into cubea, 'Or any thing else? how thbn ote 
possibly be interstices In a full plenum .' or bov, 
in sticb a plenum, any portion of matter can ba 
thrust from its place ? 

ANSWERS TO QUERIES. 

IN VOL \.—fSec fMge t.J 

150. — //w ore animal tktMom prt pa i r «i awu 
bleached .' Answered in page 157. 

164.— //«r are iror* ^oxea, ifc. japenwdf An- 
swered in pi^e 103. 

167. — //oic ore 7V»rAey-Mair batkon' prrpmndT 
Answered in page 104. 

1 7b.~-What it there in the juice nfiht Vernon, kt^ 

trhich luerf n a tejfmgMtketic ink, cauwt it to u/iy —r 

\ dark, ttften teoreAftf *»>«.' MUk, the juin •^ 
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tnnona, otiions, fiic, berome brown, when applied i 
to ibtf Arc, Biiuply, brcauee tbe psrU affi-cU_>iJ by it, 
ftTR more euily scurchcd by the brAtthaa ilie other 
firtft of cba paper. — a coaRCsPoNoiNT. 

(in- TlIK PRK9»:NT VOLrUK.) 

, 183. — H'Afit is hameu poliith «n(f iU prejtaration 7 
Anvw^red on page 63. 

\%^.—How uprintinff in gold pi^/ormetl, aiso the 
Hmttriaia /or ynnting inkt? Aiuwcrud on pagcfi 

}04 iit.il 1^1 

I nre ifUfcts in cnUneis bett prtterted ' 

\n'- ineta are subject to two ca»uallief ; 

ooc u Ltic UJiitg of the colors of iiisiiy of Uicm by 
Qie action of light ; tho remedy fur iliia ii evideot. 
Tbe other source of injury, and to which the query 
evidently points ie, thfiir dcslruction, owing to tbe 
tCUck of inuLller iriEecls — for this many thing! have 
been iuggeited. llic irubueing of thtni with cor- 
rcsive cubHrnat/f, is ouu whlth is perfL-cily efficaciona ; 
but u tbii it tedious, ond with delicate intecti not 
•d'visabk-, it ii itnufti tu place pieces of tumphor in 
tlic dmwera, which prevents the approach and 
prodocLioQ y}( tbQftt! insects which would be tu- 
inrious. 

19'2. — W'Aaf eaufejr (he diftrmt eolor$ In the 
Jtamt' of a candle ? Answered on page HI. 

W3. — Rwr and qfxrltnl fnaifriaU art Mfierihautn 
j/ffyt* made f Mrershaom is a particular kind of 
clay, which is found principally in Turkey and Asia 
Minor, Tho pipes are made much in the same 
inanntir w common tobacco pipes. Vn^t nnmbcrs of 
pijM? bowls are imported from Turkey into Germany, 
where they are fitted up either for the use of the 
GvriDUit themselves, or for cxportjition. 

1U4. — Hotc are common cake water colors made / 
Answered on page 214. 

197. — flcrtc are metallic pencita made ? Answered 
pa^ llf>. Article Bismuth. 
199. — iJow are organ barreU pricked ! AuRwered 
pa^ 146. 

1^02. — H'Ay is it thai light pa»nng thrftugh a gre^t 
blind appmm red? It is only in certain circumstances 
that it dot-a so ; for example, after having Intently 
looked at it for aome minutes, and then looking at 
somethiog whit« — in which case, n red may be ap- 
parent, and this because red is the complementary 
color to green. The intcnseness of the gaze fatigues 
the eye, and as a relittf from this, the eye has the 
power of decomposing the white light, from the 
white object, aud absorbing tbe red rays, or tbe 
onmptemcntary color, these united forming white. 

203. — Why do litpiidtt applied in wood, cmite it to 
appear darker than bi>fore ' The oil, by Ailing up 
the pores of tlic wood, enables it to absorb tbe rays 
of light more than it does when in its natural slate, 
consequently it appears darker. 

204. — What will dentrog th$ pecnliar odour of 
naphtha / If by naphtha is meant that liquid ob. 
tnincd from cool tar, we believe that nothing will 
render it odourless. 

205. — How tM bread to be made without geast t 
Some aabstitntes for yeast are to be found on 
pages 240 and 35ti. 

206. — What i» the caun of tome dittitled tpiriU 
preeeniing a milky appearance when diluted ttith 
•rafrr, and by what mean* i« thix to be prrecnted .* 
The only spirits which thus change their color by 
the addition of water, are such as have oil mixed 
witli them— gin for example, is formed of apirite., 
(alcohol,) the oil of juniper, and other ingredients. 
If the oil be in exce&s; when water is adJeJ, the 
affinity between the spirit and oil is deatroyed, the 



spirit leaving the oil, and* uniting itself with the 

vratcr ; the oil, therefore, fjilU down, and rendctrs 
tbe mixture turbid. There fs no positive remedy 
for tliis, but if the liquid be clarified by the addition 
of a small portion of alum, this «*i11 carry down 
any excess of oil, and tbe turhidness is, In a ^roat 
measure, destroyed. Age will havo the tame effecl, 
though, perhaps, from a difFerent caosc ; the length 
uf lime In which tlicy have been in juxta-pofiition, 
has united the oil and spirit in a closer alUnity. 

208. — HotP M aand paper for lighting lucifeti 
made.' This ought, properly, to be a coarse glois 
paper, which may be made thus : — Bru^h over the 
surface of a sheet of paper some melted glue, arid 
while this remains wet, sift upon it Kime powiler^ 
glass, previously sifted of a requlstle degree of 6ne- 
ucas, when dry it will be 6t for use. 

209. — Tiuw are plaster ca»(i from Iffi taken 7 
Suppose it be desired to take a cast from a pcmon's 
face, we shoold proceed aa follows : — Tie the bair 
hock, by a cloth tied over it and around the hee ; 
then grease the face well, particularly the whiskers, 
eye-brows, and eye-lashes, with bugs' lard or butter. 
Lay the patirnt, and patimt he miisl be, on a table 
or the floor, fact- uppermost, and surround the edge 
of the cloth with g trait of potty, or dough, so thdt 
it shall rise upwards all round, as much us possible ; 
then make two hollow long cones of paper, and put 
them in the nostnls, fastening them with the same 
dough, and taking care that the whole nostril shall 
thus be filled up. This being ready, mix up some 
plaster of Paris in a basin, with trarm watrr, and 
pour it over the face, (the eyes and mouth of coone 
being closed^ the wall of putty will prevent a great 
part of it running ^ofT, and althoagh this is not 
sufficient to retain the whole, yet, by the assistance 
of a knife, it may be taken up when s little set, and 
plastered on the nose, and npper port of the face, 
until a perfect continuous surface of mould of plaster 
is proiluced ; in a minute or two, the plaster will 
be sufficiently hardened to be isken ofT the face, 
end will form a mould, from which a cast like the 
oriG;inal may be taken, by a reverse operation, 
greasing or soaping well the mould, and then pour- 
ing plaster into it. Some persons object to having 
the wliole face done at oocei if to, half may be 
operated upon first, and when this bnlf-mould is 
hardened, the edge of it is to be trimmed, greased, 
and put apon the face, while the other half ts cast 
to it. The whole face may also be cast at once, and 
yet the mould separated in two pieces, thus : — Fasten 
on tbe f:icc a tine silk cord, by a piece of wax stuck 
to tbe furebrod, another to the tip of the nose, • 
third on the lip, and a fourth on the chin ; tlte 
plaster being poured over the whole face, and 
■ nfTcrrd to remain till nearly set, the silk cord is to 
be pulled away, when the mould will be cut in half, 
and each half be easy of removal. 

212. — How iajeveilere' cemenimadef In many 
ways, according to the articles to be cemented to- 
gether ; a piece of pitcJi is used for tbe common 
black bncklea — black sealing-wax holds still stronger. 
For transparent gems, a piece of gum mastic is 
dropped into the hole, and the gem sufficienCly 
heated, is dropped into it. For uniting together 
articles, whUc in the process of manufacture, it is 
usual to employ a mixture of wax, rosin, and 
pbister of Paris ; a very gentle heat will melt tfaii 
cement. 

213. — What it the blocking cement used by the 
gun engravers ruade of* (Jf pitch, wax, and a very 
iitUe tidlo V ; rosin makes it harder. 
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217. — M'fiat is thecoHMlruetifm qf the/ire-chmit 
IU fsAi&iied at the Potytechmc Iiutitution^ Lotion t 
Anawered oo page 584. 
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REVIEW. 

7^e £scUe Oncers' Mamuai, and Improved Praetieai 
GHoger, 1840. Maxwell, p. 368. 

This li a work wfaoae titlr promiiea little to the geaeral 
rcMiicf, or the man of science ; bat it is one which 
is valuable not raerely to those io the Eictse, but 
lo all who deal in exciieable articles — to the ttu- 
tiller, the brewer, publican, aoap manufactorer, 
grocer, vin^ar maker, cnm muUit aliu. Mr. Bate* 
inan is the author of too many worki to ne«d oar 
introdacUoQ of him, and (bU. like all the other*, 
is hiU. of the moat valuable iuformation, and given in 
the aimpleat and most compreheneive fonn ; thtu, 
taking op the present work, insteAd of finding it a 
dull detail of an exciaeman's duties, we find a 
iwrflect digest of the lawa of the Excise, complete 
atatistica of exciaeable articles, and instruction on 
arithmetic, mensuration, and guaging, so full, ahd 
yet to BIS7 of compreheniioni that tt would put to 
tharoe many a larger and more learuiHl treatise. 

There are very numerooa tabtfci and wood-cuts, 
(vfl should think some hundreds, ) iotersperaed 
throughout the book, which materially add to ita 
value. 

To th€ Sditor* 
6iR. — In Part 23, page 564, in an article on WavcA, 
^uot«d« ( i presume from the signature,) from a work 
it Dr. Arnott'a, I And the following paaaage: — 
** Now no wave rises much more than 1 foet above 
the ordinary sea-level, which, with the 10 feet that 
the surface afterwatds drsct'nda below thin, givcM 
20 feet for the whole height, from the bottom«uf 
any water-vailey to an at^oining Bummit." Now I 
moat think very differently. I have aevenU times, 
nay frequently, witnessed seas of far yrtater keit/kt, 
cipeciaUy near the Cape of Good Hope, iu what is 
termed a north<wester. In rouniling the Cape in 
one of these furious gales, when running under a 
olose-reefed main tO{wsai), (often on the cap,) and 
reefed coones. (the lofty soil bein^ only carried to 
kocp the vesael a-head of the sea.) 1 ba^e seen the 
lower Bails so completely hecKlmed, by the hoge 
greeo mountain then curling on the quarter, a« to 
ftap sgunst the mast; while on the vesml's ruing 
up its crest, aa it rolled under her, the atornl has 
again burst into tlie canvas, with a fury that has 
made mr fear that it would blow it ndl of the bolt 
ropes; literally, (aaeeamen term it,) " making erery 
Ifaing crack again." 

I never rounded '* The Hum," but think that 
Cept, Fiutroy, in his highly inLerestlng, as well u 
scientific account of his voyages to the Pacific, men- 
liona the some sort of seas in that latitude of btorma. 
Almost any seaman who has encountered a north- 
wester in the latitude of the Cape, whether in a men 
of war, or Urge Eaat-lndiaman, can testify to the 
aame. 1 should say that some of these huge moun- 
laius of water cannot be liu than 60 feet high. 
Twenty feet is allowed in obeerrations on board 
ship, for the height of the eye above the water. 
Thii voold leave but a small measure for the bt'igbt 
«f the wave above the deck of such a vessel in the 
Vmo^ between two waves, tf Dr. Arnott'a height 
be the true one. — Your's obcdienll 



To the KiUtor. 
8||L.<— I lately Unmersed a piece of tissue paper la 
a mirture of linseed oil and sulpburio acid, abd it 
became transparent, and dried iu a few niumeiitff 
after taken out of the liquid ; if the most traiiapitrftii 
tracing paper is the best, this has n fat greaicr Jf . 
gree of transparency than any traciug paper I cvvU 
procure at the shops. Any object can be sen 
through it with the same facility a* unlioary «iQ< 
dow glass. A cartons property of this paper if, Uiat 
it possesses transparency enough to be ubcJ. (b^ 
those who have a taste for drawing, and who wish to 
indulge their fancy in a variety of subjects, whicb 
to buy would become expensive,) at s cheap saW- 
tute for glniis. in the construction of the iUdee if 
the magic snd phautaflmagoria lanthorn. 

When the acid was poared in the oil, it beeoat 
of a very dark color, and a Mack sulMLanue (all I* 
the bottom of the vessel. If yon think prupTf In 
notire this in yoor Msguine it may lead to furtba 
iuiprovemeuta. I- lb 

IMPROVED BLOW-PIPK. 

To the Editor. 

Sia. — I herewith send for your inspection a drawiBg 

of i blow-pipe, and, by iaaerting it io your osofid 

work, you will much oblige a conktamt axAOUb 
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A A is a common brass blow. pipe, which can hfl 
purchased at any ironmonger's shop ; yau rr"^* i--<><' 
two boles in it, V and E, one on each ni 
which is a piece of cork cut the size of r 
and pushed down tight ; D is the leather v«)«« 
to cover the holeF; U is a bag of Indis rubber, 
which must be very thin, and tied nt each rod on 
the tube, which can easily be removed, should the 
valve get out of ordrr. By applying the mouUi Bl 
H, and blowing down the tube, the cork C will prv* 
vent it from guiug down the tubr, and will go tbroo^h 
the bole F, and lift the valve D ; and the hue •lU 
expand and force the sir through the hole E in a 
continued atream; 



MISCELLANIES. 
Plesille Atphattie Roofnt;. — Tliis invention, pa. 
tented by Mr. Focock, is iuteudeJ tu supercede ibc 
taac of slates, tiles, sine, thatrJi, Xc. in the oover- 
Ing and liuiog of form buildings, sbeds, rnm^ra. 
and othrr erertions. It is durable, light and ecooO* 
niical : it« weight is only 60 pounds to a ftqaar* criT 
100 feet, so that the walls and timbers to auppert 
it require to be but half the usual substance ; it It 
also a noO'Conductor of heat, is impervious lodaiujs 
and will bear a heat of 220° without injury. 
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5 — e$cap*e 96 



FSrc-worki 242, 283, 398 

in chimnies prevented 120 

Flake white 31S 

Flower poU, (a firework) . . 400 

Fly trap, (the plant) 133 

Fluxes 125 

Fluid support Ul 

Force of moisture to raise 

bordens 319 

Formation of peat 229 

FormerteroperatureDf Euro|>e 37 

FoBsil mfuKoriu 393. 396 

French phunphuric matches. . 120 

Fn-tich pl.-Ltin g 37 

Frcah water planta ........ 56 

Frtweu well 109 

Fuel 302 

Fumif ating apartments .... 263 
Fundamental principle of 

wheel-work 155 

Galvanic apparatus .... G5. 266 

batteries.. 97,141,266 

battery, new 141 

Galvanism 265 

Gal vano- arsenical apparatus 408 

Garden pots 192 

Gas from grapes 128 

tar 170 

lighting in London 408 

Gelatine 87 

General efTecta of heat.. 299. 310 

Geology 18 

Gerbcs 398 

German kilver 48 

Gilding of metals by dectro- 

obemicfll action 152 

Gilding glass 347 

Ginger beer, to maks 47 

Glass, t'tctiiiig on 133 

gilding of 34 7 

from bones 286 

Glazes for the lathe 28 

Gold, varieties of. .... . 352 

aurt silver fish. . * 267 

—— beaters' skini prepara- 
tion of 14 

Gold leaf, preparation of. . . . 102 

shells, or liquid gold . . 76 

siic, or mordant varnish 67 

Graphic niicroacupe 217 

Cireen and red sparks 234 

(rrove*6 voltaic battery .... 13 

C!rouiid glass, to imitate 200 

Gum 3S4, 340 



Hair powder 80 

Hardcuing of files 261 

llarntM paste and potish . . 03 
Heat, lingular applicaiion of 06 

geiicrnl cffecUnf. . 299, 310 

Heating gas before burning. . 340 
Hints on using tUe micro- 
scope 223 

Horn, preparation of 40 

Horticulture 80 

Hortns siccus ^1, 74 

' Hour gtaaa 230 

llTdraulic engines 346 

Hydrogen 5, 211 



Hydrometers, graduation of 3<M 



Imitative wax candle* 1 ;10 

Impreasinn of butlerlliea on 

paper 800 

Increase of color by Che in- 

veraiop of tlie bead , cause or3&3 

Indian-rubber haU 191 

web, Freuoh manu- 

factore of 3(7 

Indian-rubber , ..S4i 

steel, or wuqfy 34 1 

cement 303 

Infinite divisibility of matter 317 
IntUmmable air from alcohol 344 
Ink for knife blades ....... 184 

from Prussian bloc. . ..-dU 

Insects, collecting Ui 

Insecta, preservation of, in 

cabinetc ,r ,,i\\ 

Intensity of light .Ill 

Iodine, test for IM. 

Iodide of lead , W 

Irish gold mines .......... 8 

Ivory paper Ill 



Japanning 222, 227. U7 

Tunbridgc ware .... lAft 

Joyce's stove ....Sflft 

Kalridoffcopc. objects far. . . . IM 

lviileid(>scn|>t ,, Xl^ 

Kri^miui br-U, lifting ol .... Qfr 
iCrems white ..SllT' 

Lakes 220 

Landscape paiittiug . 30, 61 

Lapidary's work 80 

Large sheet of paper ...... # 

Lataniom ..1^ 

Latent heat 4t07 

Laughing gas ..334,413 

Lemonade 47 

Lenses, grinding and poli^i- 

ing of 74 

Leyden jar, explanation of ..ftji 

Light emitted by lime 136 

intensity of St8 

measuring of M 

Lime, use of in agriculture. . UJ 

Lime, test for Itt 

I^onean system of botany . . lOY 
Liquid true blue . '' ' 

Litbogniphic (uks 

i:halk y< 

press 130.301 

Lithography ..93. 109. 17Ji,3Ca 
Lithographic stoues aud thosr 

prrp ir.ition 10$ 

Locomulive engines... tB$ 

machinery ||9 

Looking ghuses, >' '^^5 

Lunar oaostiot kac til 



Maeliinc fur cutting vtlclk 
wheels Mh' 
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Ireormogwire ,.154 
prove the shape of 

k 362 

■K 221 

B" ^^ 

nWchhie for itump 

« 210 

a dye drag 78 

I, propertiM of. . . . 290 

tare.- 275 

husbeuU 282 

Pignen 101 

feet lend 256 

ire of marbles, &c. I4H 

: 347,359 

knts G4 

iconpaa*, discoTery 

'. Ill 

to make 283 

Ipporatua 275 

170 

miah 31 

p Light G2 

rouxiog of. 399 

ta pipes, to make.. 415 
bow with nit .... 336 
res, asaayiug of 125, 

143.165 

roDcilt 214 

romy 73 

I, test for 168 

lea 181 

at, on uaing Che . . 223 

lof batterfliet 312 

rfiah 318 

opttrogtneion .... 8 

I Are-work) 400 

-ellow 135 

176 

\ 67 

\ paddle-wheel .... 409 

gravel walka 368 

(greeo 221 

paratua for steam 

P- 125 
128 
ths 93 

I of Uarel 38 

tUow 135 

I medals, making of C8 

151 

tk ink 336 

fcal buUoii 304 

Mtet 288 

Nray 320 

mlaiD 64 

■kudfldx 171 

i*» fire engine 385 

I fuaifale meul .... 69 
»xyde 334,413 



Pw gaa mieroicope 40*2 
brtbekaleidoacope. . 139 

147 

I apparatus 298 

mine* preparation of 131 

koos 104 

>r cakes 214 



Oil paindng, reatoration of . . 387 

varnish ••*......... 68 

Ota EoKlish lok 72 

Olmsted's patent atove 250 

Organ borrela HO 

stops 316 

Organic remalni 81 

Orpimrat 147 

Orrery, Busby's hydrnnlic .. 138 
Ox gall, pnrificdtion of .... 297 
Oxygen, from the chloride of 

lime 160 

Oxy-bydrogen microscope 314, 

327 
objecUfor 330 



Paddle-wheel 409 

Painting transparencies .... 250 

Painters* cream 32 

Papio's digester 347 

Parallax 284 

Papyrography 360 

Parkers* cement 303 

Patent gelatine 87 

Peat, antisrptic properties of 365 

formation of 229 

Pelosine 256 

Peneils, manufacture of .... 325 

Pepsine 232 

Prrritssion shell 408 

Pcriudide of mercury 220 

Perfuuie of tlowers 336 

PerRpectograph 370 

Petrifactioat process of .... 103 

Phosphoric meteors *^ 11 

oil 144 

Phosjihorus, manufacture of. . 162 

Photugi'nJc dyeing 324 

Photography 200 

Photouieii y 48 

Physico-chemical sciences, ap- 

pUcationof 262, 271. 278 

PigmenUi, preparation of, 134, 

147, 176. 220.254,279,315 

Pink saucers 77 

Pin wheels £83 

Pinna and its silk 406 

Pitcher plant 187 

PlanU in living rooms 191 

Plating of iron 37 

Plowman's copyist 72 

Porcelaia letters 96 

Porosity of cotton 32 

Portfires 245 

Potatoe starch 79 

Preparatioii of horn 40 

Pr«partiig qoiUs, method of 144 

skeletons 157 

Preserratioa of walls from 

dampneaa 168 

Pregerviog mosses 28 

Prevrnting the decay of wood 113 

Pricking organ barrels 146 

Printing fine wood cuts .... 259 

in gold and bronxe. . 104 

ink 153 

•^^— > inks, colored 164 

■ copper-plate 136 

Profile instrument 154 

Progress of nulwnys 17 
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Properties of magoetiam. . . . 290 

ProrisiooB, curing of 3S2 

Pumpkin sugar 1^ 

Pumps 340 

Purification of water 163 

Pyrotechny 24 1 

Quirkoiatch 246 

Queriea fl, 50 

QniUs, preparation of 144 

Tied ochres 221 

Respiration 288 

Itocka, arrangement and po- 

aitton of .>...... 18 

Kockets. making of. 24S 

Rouge •* 7f 

Ruling machines,. ........ 81 

Roman cement 303 

candlca 306 

Ronning water, aotioD of . . 38i 

Sandarac Tarnishea b2 

Sap green 2&6 

Sofflownr 77 

Scouring articles of rireas . . 239 
Scheele's green . . . . , , , , . . 255 

.Sculptor's instrument 122 

Seolpturing in wood 392 

Sea water on glaai, action on 518 

Sealing wax 229 

Scidlitz powders 48 

Serpents 284 

Separation of boracic acid 

into fragments 144 

Shagreen, manufacture uf . . 100 
Shape :f<. heat of the rarth 285, 292 
Sheep-skin rugs, preparation of 36 
Sheet lead, manufacture of . . 256 

Shells, collecting of. 2Q7 

Shot, manufacture of ...... 1 48 

Shot chain, electrical 234 

Silk from spiders 371 

Silk worms 44 

Silouette instrument 154 

Silvering and tinoing 37 

looking gloss 355 

Skeletons, preparation of. . . . 157 
Skinning and stuffing reptiles 379 

Slide rest 42 

Smee's galvanic battery . . 22, 73 

Soda iwwders 47 

5ioda- water machines .178 

Solar spectrum 179 

Sources of beat 312 

Specific gravity 99 

Speculum , new 54 

Spencer on the electro-type 124 
Spinning top, theory of .... 351 

Spirml tube 234 

Spontaneous combustion 70, 152 

Spruce beer, to make 88 

Staining paper •..■••390 

wood 71 

Starch, roanufaeture of .... 79 
Sieaui, tlcetriciiy of 2,C& 
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Ateam boilcri 96 

Scouc, (Inrabilitr of A3 

Stove, 01n)sted'» ..* 250 

Stoves 306 

£tniker'i lithographic prru 201 

8tttMo a03 

SluffingaadikiDning animals 216 
^Sturgeon's electro . magnetic 

globe 297 

SobffUtutes for jeMt 356 

^SolpbuHc add, tortp for 168 

Sntnmpr drinki 47 

«iuidUI 278 

Snni'a ny», effsct of, on pUte 

glMi 38 

^weinforth green 2M 

■Swimming HI 



Tible of vpeciftc ^ffrities .,100 
Tellorium. preparation of. . .. 127 

Terra verte 2&4 

The changeable row 152 

-Tides, a true barometer .... 235 

'Tinning 37 

To imitate ground gloss .... 200 
•To take a cast from.tbe face. . 415 

■Tbod, vitalitj of the 64 

Toorbillioni 284 

TrociDg initrument 154 

.^^^-^ paper « 83, 416 

Tnuui«rography 225 

-TVinaportncies, paii|tin|^ of. . 250 
•iVtn^iarency of the oc«n..288 

'IWnfpareot painting 235 

, iratffh 24 
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Tonbridgc ware, japanning. 103, 

150 
Turkey's crops for boUoono, 

preparation of 104 

IVrner's vamiib 53 

Turning .. 9 

Umber, ..••... 280 

Use of mud fbr cuttings. . . . 301 

.Using the microscope 199 

Utility of phreaology In wig 
moking .-...248 



Va! Morino'spfttentfortargaiUO 
Vsrley'i graphic microscope 217 

Yarieties of gold 352 

Vamiahes.. .. 6. 31. 52.67, 397 

VamUb, to polish 68 

Vellnm, painting on 136 

yellum binding 215 

vVelret, silk, colors. Ac. for 

pointing on 1 75 

Veneering- 342 

Verdigris 254 

Vienna green 254 

Volto'ii condeniing plst^ . . 51 
Vortices of Descartes 413 

WagstofT's deetro . magnetic 
engine ....369 



Wogstoff's wire-coTttrittg mS' 
chiof \iX 

Walls. prcsenraboD of, from 
dompDcaa 16$ 

Woterproof bameap peote . . C8 

Water on melted gloM, ectloii 

of m 

Woter, purification of XA 

Water cement Ml 

Mooter colon, to jfoakt tha 

cokes of sy 

Wo«s M|. 

Weeds. eztirputloD oT 1% 

WbirUng table m 

Wllliuna'i stnoeo Sll 

Winds 37? 

effects of, upon tike 

atmosphere SI6 

Wire corering marhme ....Ul 

sewn boots and shoes. . M 

WolUiton*i gahranie bt^^cry 264 
Wood, decoy of. prcrualed. . IS 

itoining of U 

^^ogot. ,., If 

Wooden marbles «• m 

Writing lAk, Mm ....'..^.4 
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Part 34, 8d. — Ftre-Engln«« — neiloratlonorOil Painting* 
— Bronifiig McdiiUnral tV.lr.« — New A-n-i'-^ti- n* -I Klrrtn- 
fiiy — Curing i>r I'ruYKum*— Slainlnj i ■iii,.-ii of 

tieal — Od the proliable duraUi^n of ii.' "f l'-n\ 

— t'roBSo'f GfllTTiTiic KsptTitnenU — }•'•■■ ■'• in i"Ii 

— K.rr'-w..rk»— Objocli (or Iho Oiiy-MjiU.^j 
ArUfif-lal Prc/cea.* of Pemfjclloo- Fira Bulb "1 

lU Silh — '"^vuii. ■ \r-.-(,H 111 .^iHU'.riliii — ' ■■"I 

PinUlln \V '■( 

Finhi!* — I — 

VortJt«» • ' '-~ 

N4v« eroito.i.iiu; \.^iu,' — 1'.[. ui.>,. » Sit. 11 to tAiti..at.- ^t the 
Uoltum of the ii^.i — ttai Li^hiiK^ Ifl Loi»don ^ ri*«ible 
AflptaaltliT Rcofliig. Anstrm la V«*"«*- Jicrinfi 'liUo, 
PrefacVi liuleK. he. 

The abnre 12 ParU^ (cnntaminp vptear4» o/" S.'jO 
E^iifrartni/8,} form Vul. II. of ihia Mat/azmt. 
Pnce, in Emlmnted Cloth and Lettered, Hi. 
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NOW PUBLISHING.' IN MONTHLY PARTS, THE 

MGAZiEOFSCHCE&SClOLOFARTS 



Oontenta of Part 1. 7d,~-Tb« Camera Obirura 
— Elcctricuy— FneunutJcTDlniriph— >i>vetDbef Mtieora 
— Skinning. SluffinB. and PrcMrvLog BUd»— V«i|«t»bl* 
Produrtiuii- of ICiiJiand — Oiriin »od Optical liutnintciita 
—Ma^ic Mirrors— MtMiirt-y n.-. i." i.y Boilitl| WiWr 
— Wafnrtic nolntions dT '>' ''. — Orawliw and 

t'nlnttii? — Rnnlyorthft ' tiiom ami Phut- 

la»mi\4['^na — Pbolu$cnic n „ . s^oc.ii Sb*pp(Dj— 

Ftnot; GuopoMrder by [h«> wuivamc llallery — Victoria 
Rpniiiii — AtI of Maktiig Waim Fru-t — Casks to live ilk — 
Katci of Chronometers — Niulit Telegraph — Carving Ca- 
m«M — Mannrarture bf llair Pea"!!!. Mitctttamei. 
Jitrriftc, iiurrivi and Anrwen, &<:. 

Paxt S, 7d.-^Pl>oloiicQK: Drawliitf — RevrodurUoa of 
Statuary — Mac't? Canthnru and l'liiiiiluna{orla— Me- 
toorvlogy — Kotsil litfus'Tto — Srl>ou'» Mociumaal — Ib- 
•inaiarMou) Lijibla— UafnrUc ConJarlnK Hot. and Au- 
tomatoa :>ootlisjyer— Aallupod«»— Klvclrlctty — Revpl- 
mlioQ of AnlmiUi and V<|cUliIei — Material! tued for 
Piipor — Caoutchouc BalIu«iQ« — Alni4>ii{ihvrlc RnUo»d 
OlUr of Krisv* — Premnatlr Killwrtt— Telepaphlo Ala- 
rmn— Bearfi Patent KiUcrer— Ca*eura aud Milk— Tbe 
£ccaltol>oon — OraRiri^ Trc««— Vvftlable SktIoloM'— 
T«rnu and MaterliU» ul Atl — WvtXu vf Bvfiiwtn— AitiiWial 
(iraaiU noaiL>— Micr(j»co|iirb«rtioti*— CUmat« indicated 
l*y Fowl Wood — Waji«n Kruit — Uiiumlnou> Sutulancoa. 
l^piftfit. .MitctUaniri : To Color l.'n«kt«d PrUit»— 
R«la ]lubl)t«», New Ligbt toi UghtbouMi, he. 

Part 3, 7d. — AnmnKrpbMis — Kenncntatki*— Bitn- 
mlnouf bubitu>cv« — Siumng Bird*— Pbologeolc Urawlns 
— U|itlciil Hvcvplionii— Phcndkt9tic»[)c — Automatoa Ship 
and t>«a — Clink PrmlJlum — Animal Heat — Naturr of 
Piftrifacliuo— Thlai-tatDe to Cuvet WtrcwilbS«ullnB Wax — 
Pfinling by Klpctririty— Molloiiii Kjii»rirtienl en Hwat — 
Wixtd cni|r3vtn)[— I'ri'iiaraltcii nf I'liiinpliurrl of t-lmf^— 
— Powrrfut Kli>clrrt-M.»tfntfl — Wf.rklDi Caoutchuuc — 
Zinc MllkPair»—Klpoiric»y— Material* for l'a|>er— »o»r, 
Hoar Fn*i, Koj, Cloudi. and Ham — ArtiOdal P«arla — 
Vrk;«Ul>(Mj :u aSi-luti'jn t>f Arsrulc— Action utNllrle A£>ld 
on ChATCAal — tirnduatton of <•&> Jan. jto. — Moyal Bo- 
lanio tiardfn— C«w Tree — lermi of Ar^-Mat«rlala for 
Paper— Claanln;iSlivll* — SubletrantouiPaaMfa ofUgtat- 
ning — Pour MaD'aBatoutrtcr. Qumri. AfuctfMaiucti.Jkc. 

Part A. 6d.— Wood En^artng — Antl-Inflammabla 
Subjlancei— I'nnunifDU ind Cutmoramai — Cbcrolcal 
Sails — Mosa— Klwlrlcal Machinei — Motion of Caropbor 
DO Wat»T — Phnlo^mphir Paper — Poltihinj Wnod. Ivury, 
Horn andTortiUcnhfll — Orjnnic and tnur^untc Ktngdums 
—a^tvtoti— CrysUUued Tin— Turkish Glue — Slorm 
rilBBMia Trrpnnllnn of Coal Goa— lh« Tburmomvler— 
Notea on Uagiierrv's Phutiiarapbv— Mcteorolcify of lh« 
Aocknta— Galvanlxn on Miucular Action— Tn»ecl»— 
Artificial Coral for Grini*-*— Watarfpoat*— VMelabl* 
Alkithoi and Ba*«»— Tcttcli.^ Paiwtii — Rapidity (.rLi(hl- 
nlii)i— Tb<i Bnn-inrter— Miiraaiei — KaminUng PwULea— 
Oil on Water— Micro hcopes — Colored Clouda— Ttmpe- 
ralura. Qurnet and .•innem. MiteeUamet. ke- 

Part 6, 8d. — Tumiittt— LumlnooB Anlmali — Waxen 

Phiwprs— Ariixn of Cold Air in lucrewaliig Heat — Catting 
MUTosv.-p.cUbjccu- U««otDpo«lti«B of Snoor-AfphKil*— 
tirowtug PlttPli Mild Cuiungs tnWater — Firing Gunpotvder 
hy Kitfctricity — ttovival of Ibn Inirriplionx on Cuiii»— 
kfecUAulcal Power*— Cupper in Ammoiiia — bllkwomw — 
Action of WttleT on Melted Glau—llMiUllatloiv— Oxida- 
tion of Coppnr Plat«« — Anti-dry Rol— ludian Blow-Pipe 
— Arte«laD Wrlla — Caata of Utavea — Mouth (illM — 
Moisture in Plant* — Mlcroar^poa — Water aa an Ailment 
— Wax Klfiuro*— ManufAf^iure of lakj — ElnaUo Mould* 
— Elpclnrrity— Wttfera— Lnyiog Out Ihe Toelh of Wheel* 
— Mclallochrotny — Shot— Brooaiiw Iron — Comp'>tiUou 
for Sculplon' ModcU— Anftlyala olMlntral^ — luecta— 
Railway- — Daguerrotype —Concrete — Writing Kinld. 
Queriet and ^HMictrt. SliicelUuuet, b.c. 

Part 0| 7d.— RIectrtrity — Pholngenic ArtlnODieter^ 
Plaater Casta — Meteorology-Hallway*— Glaw, Bread, 
and I'um Seals— r>asomc:ef>—Raln and Ralobew — Casu 
of SculplDTC — Budv. Drummoml, and other Ligh(»i— Tea 
— Macktrel Kky — CosUng Meitolliont. &c.— ATtlhrial 
Jvory— Perpetual Motion— Effect of Hydrogen on Solu 
of Silver— Pmnting Tnin«pan>Dcie»— Moon Hug Mkm*- 
copin Objocts — Screw Culling In tiie Lalhe—En« raving 
1^ Voltaic Action — Thunder Sturmt— New Blue Color — 
Ecboe* — Paper — Hops — Fungin — OIms Blowing — 
Bleaching and Uyclog Ivory — norlrit>f> of Catalyala — 
Stoaen used In the Arts— l>isUllation— Purfylng Unseed 
Oil — Inks fur Marking Linen — Cumpu>ili.^n Ornamenu f»r 
Picture Krames — Wax linptumous fioni Seals. Vuen*-t. 




Part 7| 7d. — BarhbofTnrr « Electro-MM^natlc 
cbiH« — Doclrioe of Ivituurpbiur. — Cabling MmlaU 
to — Railways— Hellog^l^>h) — Eleci/u^Magoetle 
toiniiig Ballenrs — Mauafacture nf P#d»-^ Ptrrnu 
ElecUu-Mlguct — AnAlyiu uf Minerals • Th* CI 
ProfnuaUca of the Weaiiipr — Painting Magic Laalbor* 
SUden— Coal Mines of Bohsmin — Ink fat Zioc Lablr»— 
CoDaumptiooufblaple Articles id E<v,'>*'-'-*— < • •nx- Acul— 
Sieim Engine BoUar — Dioramie r itygrcx 

meter — Cutting (ilaw Tubea, lnr.~ "i«nclB> 

tur* — The Dance of Wlichca—HaLi„.. ... .: L. 

— DlsUllailon— Surf and SwelliM of ihe boi 
Wuuda— Foils- Roxor Strop. MureUamle$. kc. 

Part 9, 9d.— Mathematical Combinntkoaa 
Blowing- gympalhatlc Inks — MoanUng Mlc 
Object*— Awilytia of Mlnwals— liye Wood— H< 
TelluhoD— StakB^ Glaaa— M achinary monrad ky 
Ma^etiam— f aaey Waoda— The Eleotrieal Ea! 
of Mushrooma an Um Air— Rtver lijilie I aiiglhaalu 
of a Steamer — ImpraMloni from ' rr"Tit Biln'TiiaaH 
Maguetn-Klectncal Machin* — Plants Used as l«s— . 
Etcniug Ivor)- — Ornament* (or Moulding, kr..— ^'heotloal 
Nomenclature — Indiao Ink— OH Painliag— Brttiab Mai- 
bl«)— Oils and Pal»— Caav'hanlaBliia— iifariara— SoUata 
—The Harmoiiipboa— Saparation of Ume and MagnaaU 
— Tue Lapidary's Apparatus — Olaoen — Objacli bw 
Microffcopc) — Blovsirg up uf the Royal Oe«>g» — Pui^tl 
of Ca«sius — M aiiafActure of Veaat — Fonuaiwn of Paarla-M. 
Black Chalk. Mi*criUiai*». Qwrtu und .^futonra. Ac 

Part 9, 7d.— Moveable Uagle Lanlfaom Slldata^ 
r>lu9 Blowlnj{— PreserviDit Fungi— PalnUng batl-Clolk: 
ttc. — Frvsts — Fancy Wouds — >ew Piistage — Bag* af 
Wind lor Raising Vessels— 1 he Bude Light— llw Bleam 
ECngine — Bntlsh Marble* — Oxy«eo— iiil Paintiaf— Cbe«aa 
Cantent for Wood, China, ^c— Vanilsh for Boot* and 
Shoos — Chinese, ur ArtiArinl Kir«-Worki>— Life af a 
Plant — Soaps — Marblinif of Paper and Book Edga«— 
Animals In whitening. Ciialk.&c.- Traniferring Imprea 
siona of (ltd Pnnta — tins tty a Nl-w Prurm».~MakhigaiUl 
PreservlnK Aitinclul Mapnels — Simplest Klectrlral Jar-* 
tlttramanrte— Flour CluUi Manufactnrf — Polishing Mar- 
blai, &c.— Ill flam Ills ble Snow— Cau*aof Planetary Ma> 
Uun>— Aenaral Rules fur tJie PoJuler. Qtuiht* and 
Aniifitrt. A/ucrUomcw. ite. 

Part lOjSd.— Electrical EJEpertment* & Apparatus- 
Method oruisaacling Seeda— Ull PttinUne— Lime CcBeat 
—Easy Method of Making BanimcUT«—Tlu-Oiy. Hydro- 
gen Dlow-Pipe — Bone and the Substances cttmpotixig II— 
Acoustics — Oiygen — Sugars — Vermillion — Effect of 
Gaaes <■□ Veaelatlon — Lvadrn Moulds for Seals— Tbea* 
trical Red an3 Blue Fires — Rice Harvest In Germaay^ 
Aatroaofnical Apparatus — Animal Life in Nova Zambia— 
AtHKiepherlc Elwtrlciiy — Tanning — WollaiU'o's Camera 
Ludda. Anilci's Ditto, and Alexander's tiraphlc Mirror^ 
Animalcule*, ur Microscopic and Infuwniil Anlmab^— > 
BaitdabiBg— New &i>ecte« of CoUoit— India Rubber Tubaa 
— AppetMlagn to the l.nlht> — FfrminKLetiacf and tipaculft 
for Telesci-pes. ttc. — Making Artificial Mng^icts — Rad- 
Cbalk Crayoii»— Chcmirnl Arth o— l<recian or ParalU 
Pamilng — Mosaic Work — Iniprmionsof Leave*. Qi s e ii e a 
orul Aimeer: MitrrUantr*. ii.e. 

Part ll,7d.— Cbladni'B Fiuurr>—Stnirlure of Plant! 
— Tunnint — letter Weighing Machiae* — Tuminj Large 
Ball* — Sugars — AerosUtlDO — lidding — Htc* Papar — 
Animalcules, or Microacoplc and Infusorial Auimala— 
Bleaching Spaoga — Anli-Attritiuu Powder — Impanahahbi 
Pojitc — Prnaervaiion of Nuts — Tenacity of Vegetable 
Life — Coverlog Wire for Galvaiup rurpoeaa, l(. 
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French Polishing— Oil Palctiug— ChemlinU Aetloa 
Making Artibcial Magnets — AcUod oiid Reactloi 
aeope and Mieroacupa— Elecineal SnariHanto— PlwB*- 
Ricna uf Springs — Kudiometar^ Gildtag^ dlmate of 
London -EnnmeUtng — bhtalm Carmaot awl MhK 
Blacking. MiictklanUi. ko. 

Part la, 8d. - Phrenology — Bromlaa — MaM^ 
Printer's Hollers— Hyai*mth« Hloeanadng under Watar— | 
Laugevlty of n«r« — rryalallixAlinn — (.' Iraning of Engra- 
vings — Enamvmi; by Voltaic HIeflnclly — Pheaomaoa of 
Spnogn — VenUiloquism — KnaoMUIng — Broming--Arsmi»d 
Burner — Lumlnou* Planta^Appendagaa to tlie Laioa^ 
Lackering— On Albainen— iWtaiMwell Boxes— Aerof- 
tativn— TransferriMi Old PalntlMi to New Canvai^ 
TlUa, Preface, and liidai. MifCvtUuiitt. flic. 

The above 1 2 Part*, (containing upwards q/" 230 
Engrac'mytt) fonn VfU. 1. of this Magaxm9m 
Price, in Emhottted Cloth and Letterett, 8r. 
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